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INTRODUCTION 

The  interdependence  of  soils,  vegetation,  and  wildlife  is  a  phenom- 
enon now  recognized  to  be  of  great  practical  significance.  Vegetation, 
the  prime  instrument  for  conserving  soil,  also  affords  habitats  for 
wildlife.  Intelligent  use  of  vegetation,  therefore,  perpetuates  two 
fundamental  natural  resources  of  inestimable  value. 

Vegetation  available  to  the  soil  conservationist  is  of  two  main  types, 
namely,  woody  plants  and  herbaceous  plants.  The  erosion-control 
and  wildlife  values  of  native  woody  plants  have  recently  received 
admirable  treatment  by  Van  Dersal  {212) .  While  the  erosion-control 
capabilities  of  herbaceous  forms  have  received  considerable  attention, 
their  combined  erosion-control  and  wildlife  usefulness  has  been  treated 
only  slightly  {W8). 

Herbaceous  plants  may  be  divided  into  two  classes — aquatic  plants 
and  land  plants.  The  value  of  aquatic  vegetation  in  providing  food 
for  wild  fowl  has  recently  received  adequate  treatment  bv  Cottam 
(4^),  McAtee  {129),  Martin  and  Uhler  {139),  and  Fassett  \72).  In 
ponds  and  pond  environs  aquatic  plants  are  being  effectively  utilized 
by  soil  conservationists  to  desilt  inflowing  water,  prevent  destructive 
action  of  waves  upon  shores  and  earth  dams,  and  bind  pond  banks. 
The  herbaceous  land  plants  of  major  usefulness  to  the  soil  and  wild- 
life conservationist  may  be  divided  into  three  groups:  (1)  The  grasses 

1  In  this  publication  thei  word  "legume"  m^ans  a  plant  belonging'  to  the  plant  family 
Leguminosae ;  botanically  a  legume  is  the  type  of  fruit  characteristic  of  the  family.  The 
word  legume,  derived,  probably,  from  "legere,"  meaning  "to  gather,"  originally  referred  to 
crops  gathered  by  hand,  as  opposed  to  grains  that  were  cut  and  threshed. 
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and  grasslike  plants  such  as  sedges,  (2)  legumes,  and  (3)  nonlegumi- 
nous  f  orbs.-  The  purpose  of  the  present  work  is  to  present  data  on  the 
value  of  legumes  to  the  soil  conservationist  and  wildlife  manager. 
Although  most  legumes  growing  in  the  United  States  are  herbaceous 
plants,  some  are  shrubs  and  a  few  are  trees.  Herbaceous  legumes 
are  valuable  for  soil  and  wildlife  conservation  because  they  propagate 
readily  by  direct  seeding,  if  attention  is  given  to  scarification  and 
proper  inoculation,  and  grow  well  in  mixtures  with  grasses,  although 
they  are  not  usually  propagated  by  vegetative  means  as  are  some 
grasses.  They  rapidly  produce  a  protective  cover  of  vegetation; 
mature  in  a  short  time,  many  of  them  reseeding  themselves ;  and  adcl 
nitrogenous  compounds  to  the  soil,  thus  benefitting  the  plants  with 
which  they  are  growing.  They  include  many  species  adapted  to 
growth  on  eroded  sites,  denuded  areas,  or  depleted  soils,  and  some 
that  tolerate  acid  soils,  although  they  are  generally  best  adapted  to 
neutral  or  slightly  alkaline  conditions.  Herbaceous  legumes  thrive 
in  well-drained  sites  suitable  for  upland  game;  possess  high  forage 
value  for  wildlife;  produce  highly  nutritious  seeds  that  are  fre- 
quently available  to  wildlife  as  staple  foods  throughout  the  winter, 
V  here  seeds  are  not  covered  by  snow ;  and  produce  valuable  cover  for 
wildlife.  They  include  very  few  pernicious  weeds,  do  not  serve  as 
alternate  hosts  to  seriously  injurious  fungi  or  insects,  and,  aside  from 
some  stock-poisoning  species  of  the  western  range,  embrace  few 
poisonous  plants. 

MAN'S  USE  OF  LEGUMES 

Man  used  leguminous  plants  to  enrich  the  soil  centuries  before  he 
knew  what  made  them  useful.  Records  from  the  oldest  civilizations 
of  Egypt  and  eastern  Asia  demonstrate  the  ancient  use  of  various 
Old  World  beans,  peas,  vetches,  soybeans,  and  alfalfa.  One  of  the 
early  Greek  botanists,  Theophrastus,  in  summarizing  much  that  had 
been  learned  up  to  his  time,  which  was  the  third  century  before  Christ, 
wrote  of  leguminous  plants  "reinvigorating"  the  soil  and  stated  that 
beans  were  not  a  burdensome  crop  to  the  ground  but  even  seemed  to 
manure  it.  The  Romans  laid  emphasis  on  the  use  of  leguminous  plants 
for  green  manuring;  they  also  introduced  the  systematic  use  of  crop 
rotations,  a  practice  that  was  forgotten  for  a  time  during  the  early 
Middle  Ages  {79). 

In  the  Americas  as  well  as  the  Old  World,  there  was  a  well-developed 
native  agriculture  that  had  not  neglected  the  indigenous  legiunes. 
When  Columbus  reached  the  West  Indies,  he  was  much  impressed  by 
cultivated  fields  of  corn,  sweetpotatoes.  cassava,  and  peanuts,  the  last 
a  legume.  The  early  European  immigrants  found  the  Indians  of  the 
Atlantic  coast  raising  native  legumes  with  their  corn.  In  the  South- 
west, beans  such  as  the  tepary  bean  were  cultivated,  and  wild  legu- 
minous seeds  were  ground  and  eaten  by  the  Indians,  the  mesquite 
being  a  staple  food  of  many  tribes. 

Legumes  are  second  only  to  the  cereal  grasses  as  sources  of  human 
food  and  animal  forage.  In  the  United  States  the  leguminous  forage 
crops  are  well  represented,  and  food  legumes  such  as  peas,  beans,  cow- 

2  A  forb  is  a  nongrassliKe  herb. 
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peas,  soybeans,  and  peanuts  are  extensively  grown.  Sources  of  food 
little  known  to  us  but  important  in  other  parts  of  the  world  include 
the  chickpea  (Cicer  arietimmi)^  oi  southern  Europe;  the  horsebean 
{Vicia  faba),  much  grown  in  iDngland  for  forage  as  well  as  for  its 
seeds  and  now  grown  in  our  Pacific  Coast  States ;  the  nutritious  lentil 
{Lens  esculenta)  of  the  Mediterranean  countries;  the  pigeonpea  {Ga- 
janus  indicus)^  widely  cultivated  in  the  Tropics  as  a  food  and  forage 
crop;  the  hyacinth-bean  {Dolichos  lablah)  of  the  Tropics;  the  tropical 
jackbean  {Canavalia  ensiformis) ^  grown  for  forage  in  the  southern 
United  States;  and  the  velvetbean  {Mveunm  deeringiana) ^  cultivated 
in  the  Tropics  for  its  edible  seeds  and  now  grown  in  the  southern 
United  States. 

The  honeylocust  (Gleditsia  triacanthos) ^  carob  {Oeratonia  sUiqua), 
algarroba  or  mesquite  (Prosopis  chilensis)^  and  the  tropical  tamarind 
{Tamarindus  indica)  are  leguminous  trees  important  as  food  for  man 
and  animals.  Others  of  this  category  are  the  raintree  {Samanea 
saman)  of  tropical  America,  the  nittas  {Parhia  Mglohosa  and  P.  fiJi- 
coidea)  of  West  Africa,  and  the  ingas,  especially  Inga  edulis  of  Pan- 
ama and  Peru. 

The  legumes  also  furnish  other  products  valuable  to  man  {103). 
Numerous  gums  and  tannins  are  obtained  from  African  and  Australian 
Acacias.  Bark  from  a  species  of  Cassia  is  the  chief  source  of  tannin 
in  India,  and  the  divi-divi  {C aesalfinia  coriana)  yields  tannin  in  the 
American  tropics.  Some  commercial  resins  come  from  legumes.  Af- 
rican copals,  for  instance,  are  from  species  of  Copaifera  and  Daniella. 
Gums  and  resins  are  also  obtained  from  species  of  American  Prosopis^ 
African  and  Indian  Pterocarpus^  and  South  American  Myroxylon, 
Zanzibar  copal,  hardest  of  all  resins  save  amber,  comes  from  the 
leguminous  tree,  Trachylohiivm  verrucasum. 

Valuable  dyes  are  derived  from  legumes,  including  indigo  from 
Indigofera  and  haematoxylon  or  logwood  from  Haematoxylon  cam- 
pechianum^  a  tree  of  Central  America.  The  most  important  brown 
dye,  catechu,  comes  from  the  Indian  Acacia  catechu.  The  first  red 
dye  wood  to  be  discovered  was  a  legume,  the  sappanwood  {Caesalpinia 
sappan)  of  the  Asiatic  tropics.  Wlien  this  wood  was  introduced  into 
Europe  it  was  called  "bresel  wood,"  and  when  the  Portuguese  dis- 
covered a  similar  dyewood,  now  called  brazilwood  {Caesalpinia  hrasili- 
ensis),  in  South  America,  they  naturally  gave  it  the  same  name, 
"bresel,"  whence  came  the  name  of  the  country,  Brazil.  Other  red 
dyes  come  from  the  West  African  barwoocl  or  camwood  {Baphia 
nitida)  and  the  East  Indian  red  sandalwood  {Pterocarpus  santalinus). 

Numerous  valuable  timber  trees  are  numbered  among  the  legumes, 
such  as  the  American  cocobola  and  Brazilian  rosewood,  the  Asiatic 
sissoo,  and  Indian  rosewood,  all  in  the  genus  Dalhergia.  Timbers 
of  the  South  American  rain  forests  include  the  giant  trees  purple 
heart  {Peltogyne  pa7iiculata)  ^  South  American  locust  {Hymenaea 
courbaril).,  and  mora  {Dimorphandra  mora).  Other  leguminous 
trees  useful  for  their  wood  are  the  Asiatic  acle  or  pyinkado  {Xylia 
xylocarpa) ^  the  Australian  blackwood  acacia  {Acacia  melanoxylon)  ^ 
now  bemg  grown  in  California,  American  ebony  {Brya  ehenus)^  and 
our  own  Kentucky  coffeetree  {Gymnocladus  dioica),  black  locust 
{RoMnia  pseiidoacacia) ^  and  honeylocust  {Gleditsia  triacanthos) , 
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Further  interesting  useful  products  of  the  Leguminosae  are  gum 
tragacanth,  obtained  from  a  thorny  shrub  {Astragalus  gummifer) 
of  southeastern  Europe  and  western  Asia;  the  drug  senna  from 
Egyptian  and  Arabian  species  of  Cassia;  insecticides  and  fish  poisons 
from  East  Indian  species  of  Dems  and  the  South  American  Loncho- 
carptis;  and  vanilla  substitutes  from  South  American  tonka  beans 
of  the  genus  Dipteryx.  Fatty  oils  are  obtained  from  soybeans,  pea- 
nuts, and  the  pongam  of  India  {Pongamia  pinnata).  A  valuable 
perfume  oil  is  obtained  from  the  sweet  acacia  or  cassie,  Acacia  farne- 
siana^  a  spiny  shrub  of  the  West  Indies  that  also  occurs  along  the 
southern  border  of  the  United  States.  The  Bengal  kino  {Butea 
rrionospenmia)  was  used  in  250  A.  D.  as  a  host  for  the  lac  insect,  from 
which  at  that  time  a  red  dye  was  obtained.  Since  the  sixteenth  cen- 
tury, the  resinous  excretions  of  the  insect  have  been  more  extensively 
used  in  the  manufacture  of  shellac.  Acacia  arabica  and  the  pigeon- 
pea  {Cajanus  indicus)  are  other  legumes  that  furnish  hosts  for  the 
lac  insect,  propagated  mostly  in  India. 

The  legumes  furnish  only  one  spice,  namely  fenugreek  (Trigonella 
foenumi-graecum) ^  the  seeds  of  which  are  used  in  curries;  an  extract 
of  the  seeds,  together  with  other  aromatic  substances,  is  used  in  mak- 
ing an  artificial  maple  flavoring.  They  include  only  one  valuable 
fiber  plant,  the  sunn-hemp  of  India  {Crotalaria  jiincea) y  which  has 
been  cultivated  for  centuries.  Hemp  sesbania,  or  Colorado  Eiver 
hemp  (Seshania  exaltata)^  however,  was  used  by  the  Indians  of  the 
southwestern  United  States  as  a  source  of  fiber.  Licorice  is  obtained 
from  a  legume  {Glycyrrhiza  glahra)  of  southern  Europe  and  central 
Asia,  the  fibers  of  wdiich  have  been  used  in  making  wallboard.  A  few 
legumes  such  as  licorice,  ratany  (Kram&na)^  and  goatsrue  {Galega) 
have  some  medicinal  value ;  many  others  rank  among  our  most  highly 
ornamental  plants,  and  legumes  are  of  great  importance  for  honey 
production. 

Today  in  the  United  States,  legumes  are  widely  used  for  green 
manure,  forage,  and  food.  They  are  useful  as  green-manure  crops 
(pi.  1)  because  they  have  the  capacity  to  add  nitrogen  as  well  as 
organic  matter  to  the  soil.  Tlieir  forage  value  is  indicated  by  the 
fact  that  alfalfa  is  the  most  important  of  all  forage  crops.  Other 
legumes  valuable  as  forage  are  clovers,  cowpeas,  kudzu,  lespedeza, 
peanuts,  velvetbeans,  soybeans,  field  peas,  and  vetches  {161).  The 
value  of  clovers  in  pasture  mixtures  is  well  recognized,  and  other 
legumes  are  frequently  pastured  (pi.  2,  J.),  Although  most  legumes 
are  deficient  in  fermentable  sugars,  alfalfa  is  sometimes  used  as 
ensilage,  especially  when  molasses  is  added.  With  the  growing  con- 
sciousness that  the  soil  must  possess  a  vegetal  cover  to  prevent  ero- 
sion, legumes  are  being  used  more  and  more  for  erosion  control. 
They  are  grown  as  cover  crops  (pi.  3),  in  strips  alternating  with 
clean-tilled  crops  (pi.  2,  i>),  and  in  grass-legume  mixtures  on  steep 
land  retired  from  cultivation. 

NITROGEN  FIXATION 

With  early  agriculture  in  both  the  Old  and  New  Worlds  demonstrat- 
ing the  value  of  leguminous  plants,  it  is  not  surprising  that  the 
foundations  of  some  modern  agronomic  practices  were  established  long 
before  Hellriegel  and  Wilfarth  {98)^  only  50  years  ago,  proved  that 


Miscellaneous  Publication  4 1 2,  U.  S.  Dept.  of  Agriculture 


PLATE 


A,  The  soil-improving  value  of  legumes  was  recognized  long  before  it  was  known 
that  nitrogen-fixing  bacteria  occurred  on  their  roots.  Here  a  North  Carolina 
farmer  is  turning  under  crotalaria  for  green  manure.  B,  In  this  California 
walnut  orchard  a  farmer  is  rolling  down  a  green-manure  crop  of  sourclover 
preparatory  to  disking  it  into  the  soil.  In  orchards  on  sloping  land,  a 
permanent  ground  cover  of  legumes  and  grasses  is  now  recommended. 
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A,  Good  pastures  contain  legumes  as  well  as  grasses.  On  this  10-percent  slope 
in  Louisiana,  erosion  is  prevented  by  a  pasture  cover  of  white,  hop,  and 
Persian  clovers,  black  medic,  and  Bermuda  grass.  B,  On  strip-cropped  fields 
legumes  check  run-off  and  erosion  between  strips  of  clean-tilled  crops.  Strips 
of  annual  lespedeza  between  corn  in  this  Xorth  Carolina  field  are  harvested 
for  hay.  The  terrace  to  the  right  is  in  a  pasture  mixture  of  grasses  and 
legumes. 
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the  bacterial  root  nodules  of  leguminous  plants  make  it  possible  for 
these  plants  to  use  atmospheric  nitrogen  and  that  members  of  the 
Leguminosae  differ  in  this  respect  from  the  gi^asses. 

Nodule-forming  micro-organisms  are  not  restricted  to  legumes, 
however,  for  nodules  have  been  found  on  the  roots  of  a  number  of 
other  plants,  including  the  cycads  and  shrubs  of  the  genera  AInus, 
Ceanothus,  Myiica^  Shephei'dia^  and  Elaeagnus.  Nodules  are  known 
to  occur  on  the  leaves  of  some  tropical  plants. 

Nor  do  all  leguminous  plants  fix  nitrogen,  for  some  are  without 
nodules,  notably  species  of  Cassia^  the  redbud,  honey  locust,  and  Ken- 
tucky coffeetree.  In  fact,  the  four  genera  Cassia  (exclusive  of  Ghamae- 
crista  as  here  treated) ,  Cercis^  Gleditsia^  and  Gymnocladus  are  generally 
recognized  as  exceptions  to  the  habit  of  nodule  formation  among 
legumes  {7S).  Further,  it  should  be  remembered  that  nitrogen  is  also 
added  to  the  soil  by  the  activities  of  free-living  micro-organisms 
{Azofohacter)  and  that  some  nitrogen  is  brought  down  in  rain  water. 

Legumes  owe  their  agi'icultural  importance  to  two  qualities:  (1) 
Their  high  feeding  value,  due  largely  to  their  protein  content,  vitamins, 
and  mineral  salts,  especially  calcium  and  phosphorus,  and  (2)  the 
benefit  they  extend  to  other  plants  growing  in  rotation  or  in  associa- 
tion with  them  by  elaborating  nitrogen  compounds  in  their  root- 
nodules  and  subsequently  releasing  them  in  the  soil.  An  annual 
average  of  about  100  pounds  of  nitrogen  per  acre  is  taken  from  the  air 
by  a  number  of  the  leguminous  crops  under  field  conditions,  and  a 
considerable  part  of  this  nitrogen  is  left  in  the  soil  in  the  form  of 
nitrogen  compounds,  sometimes  as  much  as  50  pounds  per  acre  {^OJi) . 
It  should  be  remembered,  however,  that  neither  leguminous  plants  nor 
root-nodule  bacteria  alone  can  fix  nitrogen ;  this  is  accomplished  only 
when  the  two  function  symbiotically. 

Because  certain  legumes,  such  as  lespedezas  and  vetches,  can  grow 
in  acid  soils,  the  belief  has  arisen  that  an  "acid  agriculture"  can  be 
developed  around  such  plants.  Most  legimies,  on  the  contrary,  benefit 
from  a  neutral  soil,  and  under  extremely  acid  conditions  even  les- 
pedezas are  decidedly  benefited  by  the  addition  of  lime.  This  may 
be  due  in  part  to  the  fact  that  calcium  seems  essential  to  the  nutrition 
of  root-nodule  bacteria. 

There  has  been  considerable  debate  as  to  whether  nitrogen  is  excreted 
by  leguminous  plants  and  absorbed  by  associated  nonlegumes.  Vir- 
tanen  and  his  associates  {21S)  claim  that  such  excretion  and  absorption 
take  place,  but  others  have  held  an  opposite  view.  There  is  some  evi- 
dence to  indicate  that  excretion  and  absorption  may  take  place  when 
certain  environmental  conditions  are  present,  as  when  the  plants  are 
shaded  {W7).  It  is  of  interest  to  note  that  Garman  and  Merkle  {81) 
have  recently  found  higher  quantities  of  available  calcium,  magnesium, 
potassivmi,  and  nitrates  as  well  as  a  higher  pH  value  in  soils  under 
black  locust  litter  than  in  other  locations.  Enough  is  not  yet  known 
about  this  general  phenomenon  to  permit  drawing  reliable  conclusions. 

Legumes  do  not,  however,  enrich  the  soil  under  all  conditions. 
The  nitrogen  content  of  a  virgin  soil  is  probably  constant  (4),  and 
accumulation  of  nitrogen  seems  possible  only  if  the  original  amount 
has  been  reduced  by  erosion  or  cultivation.  Constant  cropping  of 
legumes  may  even  deplete  the  supply  of  nitrogen  in  the  soil.  It 
should  be  kept  in  mind  that,  although  badly  eroded  land  may  recover 
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its  natural  fertility  after  a  long  period  in  permanent  vegetation, 
depleted  soils  are  not  rehabilitated  solely  by  the  growth  of  annual 
leguminous  crops.  Fergus  (73)  has  pertinently  asked  whether  we 
shall  adapt  crops  to  soils  or  soils  to  crops.  He  states  that  the  phe- 
nomenal increase  in  the  use  of  annual  lespedezas  as  well  as  certain 
grasses,  such  as  orchard  gra^s  and  redtop,  only  emphasizes  the  fact 
that  such  plants  are  adapted  to  depleted  soils,  and  that  they  in  fact 
tend  further  to  impoverish  the  land  after  it  has  become  too  poor  for 
more  productive  crops.  The  yield  of  crops  grown  on  depleted  soils 
is  low  and  of  poor  quality,  for  these  soils  are  usually  lacking  in 
phosphorus  and  calcium.  Cattle  that  feed  on  plants  deficient  in 
such  essential  elements  are  weakened,  and  people  dependent  on  the 
products  of  such  land  for  their  nutrition  are  likewise  undernour- 
ished. Legumes  are  useful,  but  they  cannot  be  expected  to  work 
miracles. 

Since  good  growth  of  legumes  depends  on  the  nitrogen  made 
available  by  their  associated  root  organisms,  it  is  often  necessary 
to  supply  them  with  appropriate  bacteria  when  they  are  planted  in 
soil  where  they  have  not  grown  before.  This  is  known  as  inocula- 
tion and  may  be  accomplished  by  spreading  soil  from  fields  where 
the  same  kind  of  legume  has  grown  or  by  applying  bacterial  cul- 
tures developed  in  the  laboratory.  Although  all  nodule  bacteria 
have  the  same  general  function,  certain  kinds  seem  able  to  produce 
nodules  on  only  certain  kinds  of  legumes.  If  a  bacterium  (Rliizo- 
hium)  from  one  kind  of  legume  will  form  nodules  on  another,  and  vice 
versa,  they  are  said  to  cross-inoculate.  Cross-inoculation  tests  have 
shown  relationships  among  the  nodule  bacteria  of  many  legumes, 
especially  crop  plants,  and  these  have  been  classified  into  cross- 
inoculation  groups  according  to  the  species  of  Rhizohivmi  that  inocu- 
lates the  members  of  the  group. 

LEGUMES  AS  WEEDS 

Among  the  plants  that  should  not  be  used  in  soil  conservation 
planting  programs  are  pernicious  or  aggressive  weeds.  Weeds  have 
been  defined  {lJt-7)  as  "plants  with  harmful  or  objectionable  habits 
or  characteristics  which  grow  where  they  are  not  wanted,  usually 
in  places  where  it  is  desired  that  something  else  should  grow."  A 
weed  has  likewise  been  described  {158)  as  "a  plant  which  does  more 
harm  than  good  and  has  the  habit  of  intruding  where  not  wanted." 
Even  useful  plants  may  at  times  be  considered  weeds;  for  example, 
white  clover,  of  great  importance  as  a  pasture  plant  and  honey-pro- 
ducer, may  be  objectionable  in  lawns.  A  list  of  the  troublesome 
weeds  of  the  United  States  does  not  include  many  legumes.  The 
camelthorn  of  Asia  is  a  nuisance  in  California,  and  is  proving  difficult 
to  control;  American  licorice  is  troublesome  in  western  crop  fields; 
and  a  few  others,  such  as  European  gorse,  woadwaxen,  and  Scotch 
broom,  all  introduced  species,  become  weeds  of  local  significance.  No 
legumes,  however,  are  listed  among  the  50  worst  weeds  of  the  United 
States  compiled  by  Cox  {51).  Two  legumes,  Medicago  lupulina  in 
Indiana,  and  Trifolium  duhiuon  in  Colorado,  are  now  considered 
noxious  weeds  by  State  law,  although  neither  is  particularly  trouble- 
some.    It  is  interesting  to  note  that  in  Ceylon  suggestions  have  re- 
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cently  been  made  {111^  p.  188)  that,  because  of  their  erosion-control 
value,  weeds  be  protected  by  law. 

When  a  use  is  found  for  a  weed,  it  ceases  to  be  considered  noxious. 
The  sweetclovers,  early  distributed  in  the  United  States  along  road- 
sides, were  considered  weeds  until  their  value  for  pasture  improve- 
ment, hay,  and  silage  became  generally  known,  scarcely  a  generation 
ago.  The  same  capacity  that  makes  it  possible  for  a  plant  to  become 
a  weed  may  render  it  useful  as  an  erosion-control  plant,  namely,  the 
ability  to  pioneer  on  bare  areas  and  to  spread  rapidly.  For  instance, 
some  of  the  partridge-peas,  lespedezas,  and  vetches  occasionally  con- 
sidered weedy  plants  are  being  successfully  used  to  revegetate  eroding 
areas.  Used  alone  or  in  mixtures  with  other  plants,  and  under  the 
protection  of  a  mulch  of  pine  boughs  or  trash,  such  legumes  are  of 
service  in  clothing  exposed  areas  with  protective  vegetation.  Rapidly 
covering  abandoned  land,  they  are  useful  in  preventing  both  wind 
and  water  erosion.  Kramer  and  Weaver  {123)  state  that  "all  weeds 
are  of  some  value  as  soil  conservers,  many  are  extremely  efficient. 
Weeds  are  the  wound  dressers  of  the  soil.  Remaining  on  the  ground 
after  maturity,  they  function  during  life  and  after  death."  Of  course, 
the  use  of  aggressive  plants  like  kuclzu  {Pueraria  thunbergiana)  should 
be  limited  to  areas  where  they  caimot  reach  and  smother  other  de- 
sirable types  of  vegetation. 

Furthermore,  the  classification  of  plants  as  weeds  is  invariably 
made  with  no  regard  for  their  wildlife  value  or  their  contribution 
as  honej^  producers.  Many  of  the  plants  usually  regarded  as  weeds 
are  useful  honey  plants  and  sources  of  wildlife  food. 

POISONOUS  LEGUMES 

Very  few  of  our  wild  legumes  are  seriously  poisonous  to  man, 
who  seldom  has  occasion  to  eat  them;  none  causes  serious  derma- 
titis, although  the  skin  of  a  few  persons  is  apparently  susceptible 
to  poisoning  by  alsike  clover.  The  seeds  of  Abjms  frecatorius  are 
fatal  if  swallowed,  especially  if  chewed,  but  the  plant  occurs  in  the 
United  States  only  in  southern  Florida.  Native  locos  and  lupines 
cause  serious  loss  of  livestock  on  the  western  range,  especially  where 
other  vegetation  has  been  heavily  overgi^azecl.  Consequently,  species 
of  Astragalus^  Oxytropis^  and  Lupinus  must  be  carefully  chosen  for 
use  in  planting  programs. 

Several  poisonous  plants  are  listed  among  the  species  of  Astragalus. 
The  well-known  locos  or  locoweeds  are  members  of  this  genus  and 
of  the  closely  related  genus  Oxytropis.  The  locos  cause  a  peculiar 
disease  of  horses,  cattle,  and,  to  a  lesser  extent,  sheep  and  goats. 
The  symptoms  are  a  lowering  of  general  vitality  followed  by  irregu- 
larities of  gait  and  mode  of  eating.  Then  the  animal  usually  becomes 
solitary  in  habit,  with  a  loss  of  nervous  sensibility,  and  eventually 
it  ceases  to  eat  and  dies.  Several  plants  are  definitely  known  to 
cause  such  loco  poisoning,  most  important  of  Avhich  are  Astragalus 
moUissimus^  the  woolly  loco,  which  is  the  most  frequent  cause  of 
loco  poisoning;  A.  dyphysiis^  the  blue  loco  or  rattleweed;  A.  conval- 
larius^  the  timber  poisonvetch;  and  Oxytropis  lamtertii^  the  crazy- 
weed  or  white  loco  [136). 

Other  species  of  Astragalus  cause  livestock  poisoning  but  do  not 
produce  loco  symptoms.     These  are  usually  called  poisonvetches  and 
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apparently  owe  their  poisonous  properties,  at  least  in  part,  to  selenium 
absorbed  from  the  soil.  Selenium  is  the  single  mineral  element  ab- 
sorbed from  the  soil  by  plants  in  amount  sufficient  to  cause  them  to 
be  lethal  to  animals.  Alkali  disease  and  blind  staggers  are  now  be- 
lieved to  be  symptoms  of  selenium  poisoning,  rather  than  alkaloidal 
or  loco  poisoning.  There  is  some  evidence  that  certain  highly  sele- 
niferous  plants  may  convert  selenium  into  organic  forms  available  to 
associated  vegetation.  Some  grasses  and  crop  plants,  such  as  corn 
and  wheat,  seem  to  be  able  to  absorb  enough  selenium  to  poison 
animals.  Alfalfa,  on  the  other  hand,  does  not  seem  to  absorb  much 
selenium,  even  when  fertilized  with  a  water  extract  of  selenium- 
bearing  plants  {27^  28) .  There  is  still  much  to  be  learned  about  the 
poisonous  qualities  inherent  in  various  species  of  Astragalus  and 
Oxytropis.  Many  members  of  these  genera,  however,  are  entirely 
harmless,  and  they  deserve  adequate  trial  to  determine  their  use- 
fulness because  they  are  drought -resistant  plants  potentially  valuable 
for  forage,  erosion  control,  and  wildlife. 

A  few  species  of  Baptisia  are  believed  to  be  poisonous  to  animals. 
Seeds  of  Crotalaria  sagittalis  cause  a  serious  disease  of  horses,  and 
CrotalaHa  spectaMlis  is  known  to  be  harmful  to  livestock,  poultry, 
and  quail.  The  seeds  of  the  rattle-box,  Daiihentonm  dimmmondii^  are 
considered  somewhat  toxic,  and  the  crushed  seeds  of  Sophora  seciindi- 
fora^  the  mescalbean,  are  considered  poisonous  to  livestock,  although 
th^j  cause  little  injury. 

The  relation  of  wild  animals  to  native  poisonous  plants  is 
an  interesting  one.  For  instance,  AstragaJus  nothoxys  is  known  to  be 
as  poisonous  to  cattle  and  sheep  as  the  notorious  woolly  loco,  A.  mollis- 
simus  {135)^  but  experimental  feeding  has  shown  that  it  is  highly 
palatable  and  apparently  harmless  to  Sonora  white-tailed  and  mule 
deer  {152).  The  seeds  of  Cassic^  tora  are  toxic  to  wildlife,  but  they 
cause  little  damage.  It  is  known  that  bobwhites  avoid  the  seeds  of 
Cassia  tora  even  where  the  plant  is  very  abundant.  When  a  healthy 
bobwhite  cock  was  forced  to  eat  250  seeds  of  this  plant,  diarrhea  de- 
veloped, and  the  bird  died  60  hours  after  being  fed.  Analysis  of  1.704 
bobwhite  stomachs  showed  tliat  only  6  birds  had  eaten  the  seeds  of 
Cassia  tora.  and  these  only  1  to  4  seeds  apiece  {192) .  It  would  seem, 
therefore,  that  animals  are  immune  to  or  avoid  eating  toxic  plants  na- 
tive to  their  range  and  that  if  native  plants  are  used  in  planting  opera- 
tions the  effect  on  wildlife  cannot  be  harmful. 

LEGUMES,  INSECTS,  AND  FUNGI 

A  number  of  legumes  are  susceptible  to  serious  damage  by  insects, 
especially  when  grown  in  quantity  as  crops  {11^2).  Examples  of  in- 
sects harmful  to  leguminous  crops  are  the  blister  beetles;  alfalfa 
weevil ;  Mexican  bean  beetle ;  velvetbean  caterpillar,  which  also  attacks 
kudzu  and  peanuts;  clover  seed  chalcid;  clover  seed  midge;  clover 
root  borer;  and  locust  borer,  which  causes  much  damage  to  black 
locust  grown  on  infertile  sites.  Some  insects,  such  as  the  pea  aphid, 
may  winter  on  alfalfa,  clover,  or  other  perennial  plants,  but  in  the 
spring  and  agahi  in  the  fall  they  may  be  found  largely  on  peas. 
Such  insects  might  be  favored  by  strip-cropping  systems  in  which 
alfalfa,  clover,  and  peas  are  severally  the  components  of  the  strips. 
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The  pea  weevil  may  be  encouraged  where  alfalfa-grass  strips, 
l^lantecl  to  control  erosion  on  critical  slopes,  are  adjacent  to  peas,  as 
they  are  in  the  Palouse  country  of  the  Northwest.  Similarly,  in  the 
Southeast,  cotton  strip-planted  w^ith  cowpeas  may  increase  populations 
of  and  subsequent  damage  by  the  coAvpea  aphid.  When  the  soil 
conservationist  recommends  strip  cropping  and  other  soil  conserva- 
tion practices  employing  new  patterns  of  vegetation,  he  must  weigh 
the  consequences  of  a  change  in  the  composition  of  insect  populations 
against  the  gain  in  erosion  control.  An  un})iased  statement  of  this 
general  problem  has  been  lucidly  presented  by  Bishopp  (-i^).  Leg- 
umes may  harbor  the  cotton  root  ai^hid  and  cotton  leaf  aphid,  and 
leguminous  crops  such  as  peanuts  and  velvetbeans  encourage  the 
Avhite-fringed  beetle.  There  is  much  yet  to  learn  about  the  proper 
use  of  legumes  compatible  with  cultural  control  of  injurious  insects, 
and  the  problem  must  be  considered  by  all  who  operate  on  agricul- 
tural lands. 

The  wildlife  manager  may  need  to  consider  arguments  for  clean 
cultivation  against  his  support  of  scattered  cover  and  vegetated 
fence  rows.  Although  patches  of  vegetative  cover  headquarter  in- 
sects it  must  be  remembered  that  many  of  these  are  themselves  preda- 
cious upon  injurious  insect  species.  Fence  rows  also  harbor  many 
birds  that  aid  in  the  control  of  insect  pests  that  attack  legumes.  For 
instance,  red-winged  blackbirds,  English  sparrows,  and  chickadees 
are  natural  enemies  of  the  pea  aphid.  Beal,  McAtee,  and  Kalmbach 
(M)  state  that  in  the  Southeast- 
clover  is  attacked  by  a  number  of  insect  pests,  including  the  imbricated- 
snout  beetle  and  the  various  clover  weevils.  The  first  named  is  eaten  by  20 
kinds  of  birds  *  *  *^  r^j^^  common  or  large  clover-leaf  weevil  is  the  prey 
of  25  species  of  birds  *  *  *.  The  smaller  clover  weevils  are  eaten  by  74 
species  of  southeastern  birds. 

Early  publications  of  the  Bureau  of  Biological  Survey  are  replete 
with  examples  of  the  value  of  birds  in  the  control  of  destructive 
insects. 

A  number  of  plant  diseases  attack  legumes  (^/).  Examples  of 
these  diseases  are  the  bacterial  wilts  of  peas,  clovers,  and  alfalfa; 
A^irus  diseases  such  as  alfalfa,  clover,  bean,  and  cowpea  mosaics,  the 
last  transmitted  by  the  bean  leaf  beetle;  the  brooming  disease  of 
black  locust ;  peanut  rosette  and  sweetclover  ring  spot ;  diseases  due 
to  downy  mildews  and  their  fungus  allies,  such  as  root  rot  of  peas, 
damping-off,  and  stem  rot,  and  the  downy  mildews  of  lima  beans, 
peas,  alfalfa  and  clover;  the  crownwort  of  alfalfa,  caused  by  primi- 
tive fungi  called  chytrids;  spot  diseases  like  the  alfalfa  leaf  spot, 
caused  by  a  cup  fungus;  root  rot  of  peas  and  beans,  caused  by  a 
powdery  mildew,  and  the  powdery  mildew  of  peas  and  clover;  black 
spot  of  clover,  ascochyta  blight  of  peas,  and  the  leaf  spots  of  alfalfa 
and  clover,  due  to  sphere  fungi  and  their  allies;  bean  anthracnose, 
caused  by  one  of  the  fungi  imperf ecti ;  and  clover  rusts,  due  to  rust 
fungi. 

Legumes  are  also  attacked  by  nematodes  or  eelworms,  such  as  the 
stem  nematodes  of  clover  and  alfalfa  and  those  that  cause  the  root 
knot  or  root  gall  of  alfalfa,  clover,  cowpea,  vetch,  sweetpea,  bean, 
and  garden  pea.  These  organisms  may  cause  serious  damage  to 
nursery  stock.     Large  quantities  of  black  locust  seedlings,  for  exam- 
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pie,  have  been  rendered  worthless  when  propagated  in  soil  heavily 
populated  with  root-infecting  nematodes. 

tYhile  legumes,  like  other  plants,  are  subject  to  serious  damage 
by  insects  and  fungi,  it  is  significant  that  very  few  legumes  act  as 
alternate  hosts  of  critically  destructive  insects,  like  the  chinch  bug 
and  Hessian  fly,  or  damaging  fungi,  like  the  white  pine  blister  rust, 
apple  rust,  and  wheat  stem  rust.  Consequently,  so  far  as  planting 
for  wildlife  and  erosion  control  is  concerned,  there  are  scarcely  any 
legumes  that  need  be  rejected  on  this  score. 

LEGUMES  AND  BEES 

The  Leguminosae  is  the  most  important  family  of  honey-producing 
plants  in  the  United  States.  White  clover  honey  is  the  standard  with 
which  all  other  honeys  are  compared,  and  many  other  crop  legumes,  as 
well  as  native  herbaceous  and  woody  leguminous  plants,  are  valuable 
to  the  apiarist  as  sources  of  both  honey  and  pollen.  But  the  relation- 
ship between  bees  and  legumes  is  of  prunary  interest  to  the  soil  con- 
servationist for  reasons  other  than  the  honey  production  the  legumes 
make  possible.  The  honeybee  is  of  importance  in  pollinating  legumes 
and  thus  assuring  profitable  seed  production.  Records  in  Iowa  {156) 
show^  that  the  services  of  bees  in  pollinating  apples  has  a  value  14 
times  that  of  the  honey  crop  obtained.  Likewise,  in  assuring  seed 
production  among  those  legumes  widely  used  in  erosion-control  pro- 
grams, bees  have  a  value  far  greater  than  the  value  of  the  honey  pro- 
duced. Legume  seed-production  areas  are  those  where  honey  can  be 
produced  profitably,  and  wherever  a  change  in  agriculture  has  resulted 
in  a  decline  of  legume  seed  production,  there  has  resulted  a  correspond- 
ing change  in  the  honey  business.  This  was  generally  true  in  the 
Midwest  States  in  the  period  1929  to  1933,  when,  in  the  rush  to  produce 
cash  grain  crops,  many  annual  legumes  were  not  permitted  to  mature 
seed,  and  biennials  such  as  sweetclover  were  turned  under  at  the  end 
of  the  first  year.  With  the  present  attempt  to  conserve  soil  by  con- 
verting to  permanent  pasture  much  land  ill-suited  to  crop  production 
and  to  use  legimiinous  cover  crops  in  orchards,  crop  rotations,  and  on 
cultivated  land  during  periods  of  noncultivation,  there  is  more  than 
ever  before  an  opportunity  for  the  farmer  to  realize  a  return  from 
honey  production.  At  the  same  time,  the  honeybees  will  help  to  pro- 
duce the  seed  so  essential  to  a  soil  conservation  program,  which  de- 
pends on  maintaining  a  part  of  each  farm  under  permanent  vegetal 
cover. 

The  honeybee  is  likewise  valuable  to  the  wildlife  conservationist, 
for  many  seeds  used  by  wildlife  for  food  are  from  legumes  pollinated 
by  honeybees.  Alfalfa,  white  clover,  bur-clover,  black  locust,  and 
sweetclover  rank  high  among  the  legumes  used  by  wildlife,  and  they 
are  likewise  among  those  plants  most  frequently  visited  by  honeybees. 
The  seed  production  of  many  other  plants  of  wildlife  value,  both 
native  and  exotic,  is  dependent  on  pollination  by  insects,  among  which 
the  honeybee  plays  a  significant  role. 

LEGUMES  FOR  EROSION  CONTROL 

The  usefulness  of  legumes  in  strip  cropping,  crop  rotations,  pasture 
improvement,  and  other  soil-conserving  agronomic  practices  is  now 
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ij' 


t<L.f<    206;    MISS    10.114 

A^  In  this  Alabama  peach  orchard  a  volunteer  stand  of  crotalaria  acts  as  an 
excellent  summer  cover  crop.  It  protects  the  soil  from  erosion,  adds  nitrogen, 
and  improves  the  soil  when  used  as  green  manure.  B,  This  volunteer  stand  of 
vetch  on  a  contour-cultivated  field  in  Mississippi  adds  nitrogen  to  the  soil 
and  provides  winter  cover. 
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NC   50.067:    GA    10.078 


A,  Lespedeza  sericea  on  the  berms  of  this  terrace  outlet  channel  in  Xorth  Carolina 
prevents  the  Bermuda  grass  on  the  terrace  floor  from  .spreading  to  adjoining 
fields  and  provides  a  travel  lane  and  cover  for  wildlife.  B,  Eroding  field 
borders  adjacent  to  T\-oodland  are  unproductive  and  have  been  an  agricultural 
problem  for  a  long  time.  As  showTi  here  in  Georgia,  herbaceous  perennial 
legumes,  such  as  Lespedeza  sericea,  check  erosion  on  field  borders,  afford 
turnrows  for  teams,  and  provide  wildlife  with  food  and  cover.  Shrubs  between 
the  herbaceous  strip  and  the  trees  complete  the  treatment  of  the  field  edge. 
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recognized,  and  the  wildlife  teclmician  operating  on  agricultural  lands 
should  know  the  part  legumes  play  in  controlling  erosion  as  well  as 
in  improving  wildlife  habitats. 

The  majority  of  legumes  at  our  disposal  are  herbaceous  plants, 
although  some  that  are  important  are  woody  forms,  such  as  the  black 
locust.  For  obtaining  rapid,  efficient  control  of  eroding  lands,  herba- 
ceous cover  is  often  better  than  woody  vegetation.  Grasses  are 
usually  most  effective,  but  in  soil  rehabilitation  grass-legume  mix- 
tu.res  are  preferable  to  grasses  alone.  The  legumes  supply  nitrogen 
to  the  soil,  and  the  grasses  prevent  the  soil  heaving  characteristic  of 
some  herbaceous  legumes  when  grown  alone.  Such  mixtures  also 
provide  denser  ground  cover,  tend  to  prevent  weed  growth,  and  pro- 
duce better  forage  or  hay.  The  exclusive  use  of  a  single  species  of 
legume  may  nevertheless  prove  efficient  in  controlling  erosion  and 
improving  wildlife  habitat,  as  shown  by  the  use  of  Lespedeza  sericea 
on  the  berms  of  terrace  outlet  channels  and  unproductive  field  bor- 
ders (pi.  4)  in  the  Southeast  {69).  In  this  connection  it  is  well  to 
remember  that  it  is  not  only  the  roots  but  the  aerial  parts  of  plants 
and  the  mulch  they  lay  down  in  the  form  of  fallen  leaves  that  are 
effective  in  controlling  erosion.  Even  dead  vegetation  affords  protec- 
tive cover;  thus  mulching  the  ground  when  planting  has  in  itself  an 
erosion-control  value  {78). 

The  following  criteria  may  be  useful  in  choosing  herbaceous  plants 
for  controlling  erosion : 

1.  Adaptability  to  the  climate  and  soil  in  which  they  are  to  be 
planted. 

2.  Ability  to  compete  with  plants  that  may  already  occur  on  the 
site  or  are  likely  to  volunteer  there. 

3.  Capacity  to  spread  by  stolons,  rhizomes,  root  shoots,  or  suckers, 
to  form  dense  foliage,  to  be  thicket-forming,  mat-forming,  or  trailing, 
and  to  produce  water-absorbing  litter. 

4.  Tendency  to  resist  drought,  insect  damage,  or  disease,  and  abil- 
ity to  grow  on  infertile  or  depleted  soils. 

5.  Possession  of  perennial  habit  and  ability  to  become  rapidly  es- 
tablished by  direct  seeding,  mature  quickly,  and  reseed  readily.  (The 
seeds  should  be  easily  obtainable,  preferably  in  the  open  market.) 

Plants  for  erosion"^  control  can  be  of  value  to  the  wildlife  manager 
if  those  are  selected  that  provide  wildlife  cover  and  food  throughout 
the  year.  Van  Dersal  {212)  has  already  stated  the  erosion-control 
qualifications  for  woody  plants,  and  Leopold  {12 1^)  has  discussed  the 
properties  that  make  jDlants  valuable  to  wildlife.  The  similarity 
between  the  demands  of  the  soil  conservationist  and  the  wildlife  man- 
ager emphasizes  the  desirability  of  developing  vegetation  for  erosion 
control  and  wildlife  hand  in  hand. 

The  fact  that  many  legumes  are  plants  that  pioneer  on  bare  areas 
and  abandoned  land  is  of  significance  to  the  soil  conservationist 
(pi.  5,  A) .  Man  has  only  started  to  learn  the  use  he  can  make  of  such 
plants  in  revegetating  eroded  sites.  On  poor  soils  and  steep  slopes 
where  grass  is  thin,  legumes  often  form  a  larger  proportion  of  the 
flora,  both  species  and  individuals,  than  where  soil  is  good  and  the 
slope  gentle.  Warren  {219)  observed  that  legiunes  developing  on 
poor,  steep  sites  in  Nebraska  and  Kansas  slowly  enriched  the  soil 
until  other  plants,  ecologically  more  mature,  finally  invaded  and 
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crowded  out  the  legumes.  Man  may  learn  to  use  legumes  on  such 
jites  to  aid  natural  plant  succession  and  secure  the  soil.  In  Mary- 
land, on  many  thousands  of  acres  of  waste  land,  more  than  one-half 
of  the  plant  species  are  legumes  naturally  rehabilitating  the  soil 
with  no  help  from  man  {163).  In  the  plant  succession  of  an  old 
gravel  pit  in  Indiana,  legumes  decreased  from  almost  a  pure  stand 
of  white  sweetclover,  with  8  associated  herbs  on  gravel  1  year  from 
the  shovel,  to  one-fifth  as  much  white  sweetclover  associated  with 
Desmodium  laevigxtum,^  12  other  herbs,  3  shrubs,  and  1  tree  on  gravel 
10  years  from  the  shovel.  Practically  no  legumes  occurred  in  an 
adjoining  woods  on  vmstripped  gravel.  The  total  pounds  of  nitrogen 
per  acre  in  the  gravel  pit  was  also  observed  to  increase  as  the 
succession  advanced  (Jf7). 

The  available  information  on  soil  and  water  losses  under  various 
types  of  vegetal  cover  has  recently  been  summarized  by  Bennett  (5^, 
p.  159).  These  data  show  that  among  farm  crops  legumes  are  as 
capable  of  preventing  erosion  and  run-off  as  any  of  our  commonly 
cultivated  plants.  For  examx^le,  in  experimental  plots  of  %oo  ^'^^^ 
on  Vernon  fine  sandy  loam,  7.7-percent  slope,  at  Guthrie,  Okla.,  in  a 
&-year  rotation  of  cotton,  wheat,  and  sweetclover  (wheat  seeded  in 
cotton  in  the  fall  and  in  sweetclover  the  ensuing  winter)  for  the 
period  1930-35,  there  was  consistently  less  run-off  and  less  soil  lost 
per  acre  annually  from  the  plots  when  in  sweetclover  than  when  in 
any  of  the  other  crops  used  in  the  rotation.  The  averages  are  shown 
in  table  1. 

Table  1. — Average  run-off  and  loss  of  soil,  1930-35,  7.7-percent  slope  on  Vernon 
fine  sandy  loam  in  certain  crops 


Crop  in  rotation 

Run-off  as  per- 
centage of  pre- 
cipitation 

Annual 
soil  loss 
per  acre 

Cotton 

Percent 

12.82 
13.97 
7.96 

Tons 
14.  -SS 

Wheat- 

1.72 

.58 

Average  for  the  rotation 

11.58 
14.22 

5.55 
24.29 

Likewise,  from  8-percent  slopes  on  Shelby  silt  loam  at  Bethany, 
Mo.,  for  the  period  1931-35,  inclusive,  there  was  less  soil  and  water 
lost  from  experimental  plots  in  continuous  alfalfa  than  from  those 
in  fallow,  corn,  rotations  of  corn,  wheat,  and  clover,  and  even 
slightly  less  than  from  those  plots  in  continuous  grassL  During 
drought  the  soil  in  alfalfa  cracked  to  depths  of  2  to  4  feet.  This 
tendency  for  soil  to  fracture  when  under  alfalfa  increases  its  capacity 
to  absorb  water,  and  thus  aids  in  preventing  run-off.  On  the  basis 
of  this  experiment  Bennett  {32.,  p.  136)  makes  the  following  estimate 
of  the  time  necessar}^  to  erode  7  inches  of  soil  from  Shelby  silt  loam 
on  an  8-percent  slope  under  four  conditions  of  cover: 

Numher  of  pears 

Alfalfa 4,  540 

Rotation 100 

Corn 16 

Bare   ground ^ 10 
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The  above  figures  are  oiven,  not  to  suggest  that  legumes  are  the 
panacea  of  soil  conservationists,  but  rather  to  indicate  that  in  addi- 
tion to  their  other  values,  such  as  their  adding  nitrogen  and  organic 
matter  to  the  soil,  the  use  of  legiunes  may  be  a  mechanical  soil- 
conserving  measure  of  the  first  rank  (pi.  5,  5). 

LEGUMES  FOR  WILDLIFE 

The  importance  of  legumes  to  wildlife  has  been  generally  recog- 
nized by  those  who  are  in  close  touch  with  practical^  game  manage- 
ment. Intensive  work  with  the  bobwhite  in  the  Southeast  led 
Stoddard  {192,  f.  129)  to  consider  legumes  so  attractive  to  quail 
that  he  stated : 

H:  *  *  ^jj^  abundance  or  scarcity  of  native  leguminous  plants  over  vast  areas 
of  coastal  "flat  woods"  little  frequented  and  consequently  not  sliot  out  by 
man,  could  be  relied  upon  as  an  index  to  the  quail  i3opulation  of  the  region. 

In  California,  Sumner  {199,  -p.  177)  found  that — 

tbe  pea  family  provides  a  larger  and  more  varied  food  supply  (32.47  percent 
of  the  total  food)  for  the  California  quail  than  does  any  other,  and  includes 
the  most  important  forage  plant  of  all,  namely  bur-clover.  It  is  dotibtless 
not  an  accidental  circtimstance  that  the  plants  of  this  family,  which  play  such 
an  important  part  in  the  life  of  quail,  are  as  nutritious  as  they  are  abundant, 

Gorsuch  {83^  p.  30)  likewise  found  that  for  Gambel  quail,  even  in 
desert  areas,  "legiunes  are  the  most  important  source  of  quail  food. 
Although  certain  species  appear  oidy  m  traces,  the  fact  that  this 
group  occurs  most  frecpently  and  in  greatest  volume  places  it  at  the 
head  of  the  list.'"  Legumes  have  been  shown  to  be  important  in  the 
diet  of  scaled  quaiP  {Uli)  ^^ncl  to  rank  second  to  the  grasses  in 
importance  as  food  for  the  mourning  dove  {120). 

There  has  been  considerable  discussion  about  whether  an  animal 
eats  what  is  most  available  or  exerts  a  high  degree  of  choice  in  select- 
ing its  food.     Stoddard  {192,  p.  13o)  states : 

*  *  *  in  the  study  of  other  classes  of  food  eaten  by  the  bobwhite,  with  a 
few  exceptions  *  *  *  relative  availability  is  assiuned  to  be  the  principal 
factor  governing  the  qtiantity  eaten.  This  is  apparently  not  the  case  with  the 
seeds  of  several  kinds  of  pod-bearing  plants.  Their  time  of  greatest  abtmdance 
is  mid-November,  yet  the  time  of  greatest  consumption  is  February. 

It  seems  that  the  bobwhite  prefers  other  foods  in  November,  but  as 
these  become  scarce  the  birds  turn  to  the  legumes,  which,  because  of 
their  high  protein  content,  become  valuable  staple  foods  during  mid- 
winter. The  conclusion  is  drawn,  however,  that  even  the  proportion 
of  different  kmds  of  legaimes  eaten  is  apparently  governed  by  their 
relative  availability.  Suimier  {199),  writing  of  California  quail, 
states  that  members  of  the  pea  family  other  than  bur-clover,  which  is 
most  used,  "appear  to  be  eaten  in  proportion  to  their  abundance.*' 
This  means  that  the  wildlife  manager,  once  he  determines  in  general 
the  foods  most  used  by  the  animals  he  wishes  to  manage,  may  safely 
employ  considerable  latitude  in  selecting  species  for  planting,  and 
give  attention  to  other  values  that  food  plants  may  possess,  namely, 
their  cover,  erosion-control,  and  economic  usefulness. 

^  Kelso.  L.  H.  FOOD  OF  the  scaled  quail  (preliminarT  report).  U.  S.  Bur.  Biol.  Survey 
Wildlife  Research  and  Management  Leaflet  BS-84,  9  pp.     1937.      [Mimeograplied.] 


14 


jVnSC.    PUBLICATION    412,    U.    S.    DEPT.    OF   AGRICULTURE 


The  chemical  composition  of  foods  is  of  interest  to  the  wildlife  man- 
ager because  it  discloses  their  nutritional  values.  Table  2  shows  the 
average  composition  of  a  few  representative  kinds  of  wildlife  food. 
The  moisture  content  represents  the  amount  of  substance  lost  in  drying 
under  specified  conditions  of  analysis.  The  remaining  columns  indi- 
cate solids.  These  are  composed  of  ash,  or  inorganic  mineral  matter 
such  as  calcium,  phosphorus,  and  iron ;  crude  protein  (the  calculation 
is  based  on  the  total  amount  of  nitrogen  in  the  food)  ;  crude  fiber, 
w^hich  is  a  rough  measure  of  indigestible  residue;  nitrogen-free 
extract,  consisting  largely  of  sugars  and  starches;  and,  finally,  the 
fatty  substances.  The  all-important  vitamins  are  not  indicated  in 
this  table.  Among  legumes  it  is  known,  for  example,  that  green  pea 
and  green  bean  plants  are  good  sources  of  vitamins  A,  Bi,  and  C,  and 
seeds  of  soybeans  and  peanuts  are  excellent  sources  of  vitamins  B^ 
and  G  {'57).  Legume  seeds,  however,  are  on  the  whole  not  so  rich 
in  vitamins  as  some  animal  products  and  many  fresh  vegetables  and 
fruits.  Scarcely  anything  is  known  of  the  vitamin  requirements  of 
nondomesticated  animals,  and  very  little  investigation  has  been  con- 
ducted in  relation  to  the  general  nutritional  requirements  of  wildlife. 
It  is  intended  here  only  to  point  out  that  legume  seeds,  especially,  pro- 
vide wildlife  with  a  food  relatively  rich  in  proteins  and  fairly  high 
in  carbohydrate  content.  Consequently,  in  a  very  general  way  it  may 
be  said  that  legume  seeds  are  particularly  useful  to  wildlife  as  body 
builders  and  energy  produc>ers. 

Table  2. — Chemical  composition  of  some  icildlife  foods 


Part  eaten 

Mois- 
ture 

Ash 

Crude 
protein 

Carbohydrates 

Fat  or 
other 
extract 

Food  plant 

Crude 
fiber 

Nitrogen- 
free 
extract 

LEGUMES 

Cowpea  1  (Vigna  sinensis) 

Garden  pea  i  (Pisum  sativum) 

Peanut  i  (Arachis  hypogaea) 

Soybean  1  (Soja  max) 

Black  locust  2  (Robinia  pseudoacacia)^^ 
Showy  partridge-pea  -'  (Chamaecrista 

fasciculata) . 
Tande    mea^ybean  2    {Strophostyles 

helvola) . 
Korean  lespedeza  2  (Lespedeza  sfipu- 

lacea). 
Sericea  lespedeza  2  (Lespedeza  sericea)  _ 
Alfalfa  1  (Medicago  sativa) 

NO^^:EGUMES 

Wheat  1  (Triticum  aestivum) 

Com  1  (Zea  mays) 

Sunflower  1  (Helianthus  annuus) 

Oak  3  (Quercus  sp.) 

Russian  olive  *   {Elaeagnus  angusti- 
folia). 

Seed 

do 

do 

do 

do 

do 

do 

do 

_____do,.-.... 
Fresh  leaves^ 

Seed 

do 

do 

do 

Fru  t 

Percent 
11.1 
11.8 
5.4 
8.8 
7.4 
9.2 

9.0 

9.0 

8.7 
73.8 

11.0 
11.9 

7.4 
27.9 

9.9 

Percent 
3.5 
3.0 
2.3 
4.8 
4.0 
3.9 

3.7 

4.8 

3.3 

2.5 

1.8 
1.3 
3.4 
1.1 
1.9 

Percent 
23.5 
25.6 
30.4 
37.9 
43.1 
32.8 

30.0 

39.7 

34.7 
4.6 

12.4 
9.3 

16.0 
3.4 

8.5 

Percent 
4.1 
4.4 
2.7 
5.0 
15.1 
7.3 

10.0 

8.9 

12.7 
7.5 

2.4 
2.1 
28.6 
17.8 
18.3 

Percent 
56.3 
53.6 
11.6 
26.6 
19.4 
40.8 

46.8 

29.6 

36.9 
10.7 

70.5 
71.2 
21.4 
45.4 
57.7 

Percent 
1.5 
1.6 
47.6 
16.9 
11.0 
6.0 

.5 

8.0 

3.7 
.9 

1.9 
4.2 
23.2 
4.4 
4.1 

1  Titus  me). 

2  Unpublished  data  by  Thomas  R.  King,  the  Virginia  cooperative  wildlife  research  unit,  the  Virginia 
Polytechnic  Institute  collaborating  with  the  Section  of  Food  Habits  Research,  Fish  and  Wildlife  Service, 
U.  S.  Department  of  the  Interior,  and  Harold  E.  McClure,  Animal  Nutrition  Division,  Bureau  of 
Animal  Industry,  U.  S.  Department  of  Agriculture. 

3  Henry  and  Morrison  (100). 

*  Unpiiblished  data,  Fish  and  Wildlife  Service. 
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A,  Many  legumes  are  pioneers  on  abandoned  land  and  eroded  sites.  A  native 
lespedeza  (Lespedeza  hirta)  and  grasses  have  covered  this  severely  eroded 
slope  in  Ohio,  acting  as  natural  aids  in  conserving  and  improving  the  soil. 
B,  Man  profits  by  nature's  example  and  uses  legumes  in  many  ways  to  conserve 
soil.  In  this  field  in  Maine,  wheat  acts  as  a  nurse  crop  to  alfalfa,  which 
prevents  erosion  and  plays  an  important  role  in  the  crop  rotation. 
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M 


NC    1275,    GA    10,1 

A,  Legumes  are  useful  for  controlling  erosion  on  critical  slopes  within  cultivated 
fields  and  along  roadsides.  Kudzu  affords  highly  protective  cover,  as  shown 
by  contrast  with  the  untreated  part  of  this  North  Carolina  highway  cut.  B, 
Herbaceous  perennial  legumes  such  as  Lespedeza  sericca  are  able  to  grow  on 
very  poor  sites.  They  prove  of  distinct  value  in  controlling  erosion  on  highway 
embankments,  as  illustrated  along  this  Georgia  road. 
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Although  wildlife  foods,  as  shown  by  stomach  contents  and  ob- 
servations, seem  to  be  extensively  recorded,  when  one  accumulates 
the  available  data  they  appear  woefully  inadequate.  The  large 
number  of  both  birds  and  mammals  known  to  eat  only  one  species  of 
legume,  as  shown  in  the  list  of  animals  and  the  legumes  they  utilize, 
beginning  on  page  119,  is  proof  of  the  random  nature  of  our  ac- 
cumulation of  data  on  the  subject.  If  any  conclusions  can  be  drawn, 
they  would  seem  to  be  that  greatest  use  is  made  of  legumes  by  rodents, 
ungulate  mammals,  and  gallinaceous  birds.  In  the  United  States  these 
animals  are  primarily  inhabitants  of  dry  sites  or  uplands,  as  are  the 
legumes  on  which  they  feed.  Consequently,  legumes  may  be  of  the 
greatest  use  to  wildlife  when  they  are  made  available  in  dry  or  upland 
habitats  of  the  type  represented  by  most  of  our  range  and  agricultural 
areas.  Their  value  is  still  further  enhanced  if  they  are  planted  where 
they  will  provide  food  adjacent  to  adequate  woody  cover.  The 
borders  of  cultivated  fields  next  to  woodlands  oifer  unusual  oppor- 
tunity for  the  use  of  legumes,  not  only  for  wildlife  but  for  controlling 
erosion  in  otherwise  unproductive  areas.  Legumes  are  especially  use- 
ful for  combined  erosion-control  and  wildlife  benefit  on  highway  em- 
bankments (pi.  6)  and  in  revegetating  gullies  (pi.  7),  galled  spots, 
and  eroded  sites  too  small  or  too  isolated  for  profitable  use  as  crop- 
land, pasture,  or  woodland. 

The  35  legumes  used  by  the  most  species  of  animals  are  tabulated 
in  table  3.  It  is  of  interest  to  note  that  nearly  half  of  these  are 
species  not  native  to  this  country  but  introduced  for  the  most  part 
from  Europe  and  Asia  as  crop  plants  and  that  the  six  species  at  the 
top  of  the  list  are  cultivated  plants,  as  are  many  of  the  others.  These 
facts  emphasize  the  potential  value  of  agricultural  land  as  a  suit- 
able habitat  for  wildlife,  if  the  land  pattern  pays  adequate  attention 
to  the  proper  distribution  of  this  food  resource  in  relation  to  water 
and  appropriate  cover.  In  this  connection,  it  should  not  be  for- 
gotten that,  while  legumes  furnish  important  food,  they  are  also 
valuable  for  the  wildlife  cover  they  provide.  Leguminous  crops  that 
produce  late  hay  or  seed,  such  as  certain  clovers  and  lespedezas,  fur- 
nish valuable  nesting  sites.  In  arid  areas,  thorny  leguminous  shrubs 
provide  the  most  useful  escape  and  nesting  cover  for  numerous  desert 
animals.  Even  winter  cover  is  supplied  by  shrubby  lespedezas,  sweet- 
clover,  plantations  of  black  locust,  and  woody  legumes  in  windbreak 
plantings. 
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Table  3. — 35  legumes  and  the  nuniber  of  animals  known  to  use  them 


Scientific  name 


Medicago  satiia  i 

Trifolium  repens  i 

Arachis  hypogaea  i 

Trifolium  pratense  i 

Medicago  hispida  i 

Pisu  m  sativu  mi 

Prosopis  chilensis 

Robinia  pseudoacacia. . . 

Melilotus  alba  i 

Soja  max  i 

Vigna  sinensis  i 

Amphicarpa  bradeata... 

Gleditsia  triacanthos 

Melilotus  indica  i 

Chamaecrista  fasciculata 
Lespedeza  stipulacea  L^- 

Lespedeza  striata  i 

Acacia  const ricta 

Acacia  greggii 

Apios  americana 

Cercidium  floridum 

Cercis  canadensis 

Desmodium  tortuosum.. 

Lespedeza  sericea  i 

Lotus  americanus 

Lotus  humistratus 

Lotus  scoparius 

Medicago  lupulina  ^ 

Phaseolus  vulgaris  ' 

Robinia  neomexicana 

Sesbania  exaltata 

Vicia  angustifolia  i 

Astragalus  nuttallianus . 
Calliandra  eriophylla.. _ 
Lathyrus  venosus 


Vernacular  name 


Alfalfa 

White  clover 

Peanut 

Eed  clover 

California  bur-clover 

Garden  pea 

Mesquite 

Black  locust 

White  sweetclover. . 

Soybean 

Cowpea 

American  hogpeanut 

Hone  ylocust 

Sourclover 

Showy  partridge-pea 

Korean  lespedeza 

Common  lespedeza. . 

Mescat  acacia 

Catclaw  acacia 

Groundnut 

Blue  paloverde 

Eastern  redbud 

Florida  beggarweed. 

Sericea  lespedeza 

American  deervetch. 
Foothill  deervetch.,. 

Broom  dcervetch 

Black  medic 

Bean 

New  Mexico  locust- 
Hemp  sesbania  

Narrowleaf  vetch  _  _  _ 
Nuttall  milk  vetch-. 

False-mesquite 

Veiny  peavine 


Birds 

Mam- 
mals 

27 

46 

19 

9 

16 

12 

10 

15 

3 

16 

2 

5 

12 

7 

9 

8 

0 

G 

7 

8 

0 

5 

5 

3 

6 

7 

1 

4 

3 

C 

1 

0 

2 

3 

3 

1 

0 

2 

4 

1 

5 

4 

2 

3 

3 

3 

3 

2 

4 

/I 

2 

2 

4 

4 

2 

6 

0 

1 

5 

6 

0 

3 

3 

2 

3 

5 

0 

1 

4 

Total 


1  Introduced  species. 


ESTABLISHMENT  AND  MAINTENANCE 


Since  the  majority  of  legumes  are  herbaceous  plants,  propagation 
is  largely  by  seed.  In  general,  better  germination  is  obtained  if  the 
seed  is  scarified,  and  for  some  species  inoculation  is  necessarj^  For 
erosion-control  work,  seed  is  usually  sown  broadcast  on  a  prepared 
seedbed  which  has  been  plowed,  disked,  or  raked  and  settled  or  rolled. 
Sowing  after  a  rain  and  moderate  fertilization  of  the  site  are  advan- 
tageous. If  the  seed  is  of  a  perennial  species,  which  may  not  produce 
adequate  soil  protection  the  first  year,  a  nurse  crop  of  some  annual 
legume,  such  as  lespedeza,  or  some  grass  such  as  Sudan  grass  or 
brown-top  millet,  will  provide  ground  cover.  On  severely  eroded  sites, 
herbaceous  cover  is  more  rapidly  established  if  a  mulch  of  straw,  pine 
boughs,  or  other  suitable  material  is  applied  (78) .  A  light  application 
of  barnyard  manure  forms  a  good  mulch-fertilizer  combination.  Some 
success  has  been  obtained  in  the  Southeast  b}^  mulching  eroded  areas 
with  Lespedeza  sericea  hay,  cut  at  a  time  when  enough  ripe  seeds  re- 
main attached  to  the  plants  to  produce  a  stand.  Mulching  with  pine 
boughs  in  the  autumn  preceding  spring  seeding,  known  as  premulch- 
ing,  has  likewise  been  successful,  for  the  branches  not  oiily  retard 
erosion  during  the  winter  but  retain  enough  moisture  and  catch  enough 
soil  to  eliminate  the  need  for  seedbed  preparation. 

Once  a  stand  of  vegetation  is  obtained,  the  problem  becomes  one  of 
maintenance.  Even  when  erosion  control  is  accomplished  it  may  be 
desirable  to  maintain  a  given  area  in  a  certain  vegetative  composition 
for  wildlife  habitat  or  some  other  purpose.    For  example,  eroding 
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field  borders  planted  to  nonwoody  species  should  remain  in  this  type 
of  vegetation  in  order  to  prevent  shading  of  crops  by  trees  encroach- 
ing from  the  adjacent  woodland.  It  may  actually  be  desirable  to  cut 
out  periodically  the  shrubs  and  young  trees  that  invade  the  border 
strip  and  maintain  it  free  of  woody  vegetation.  Tlie  problem  of  ar- 
resting secondary  plant  succession,  and  thus  maintaining  a  stage  of 
vegetation  useful  to  his  purpose,  is  one  of  the  real  tasks  confronting 
the  wildlife  manager.  This  demands  acute  observation,  trial,  and  a 
growing  knowledge  of  fundamental  ecological  principles  that  can  be 
applied  to  the  land.  In  many  places  ordinary  disking  of  the  ground 
results  in  invasion  by  valuable  native  legumes,  which  can  be  main- 
tained by  further  periodic  disking  every  few  years.  In  the  poor, 
acid  soils  of  the  New  Jersey  pine  barrens,  the  plants  that  volunteer  in 
old  fields  and  roadsides  and  can  be  maintained  by  disking  or  light 
burning  are  a  few  grasses  of  the  genera  Paniciom  and  Paspalmn^  rag- 
weed, and  the  following  legumes :  Chamaecrista  fasciculata^  Baptisia 
tinctoTia^  Tephrosia  mrginiana^  Lespedeza  spp.,  Galmtia  regulairis^ 
and  Strophostyles  helvola  {I4S).  If  the  disturbance  is  not  severe 
and  strips  are  disked  on  the  contour,  there  is  no  erosion  hazard  and 
less  useful  plants  are  often  discouraged. 

Another  tool  that  may  be  useful  to  the  wildlife  manager  in  main- 
taining desirable  types  of  vegetation  is  fire.  Uncontrolled  burning 
usually  destroys  vegetation,  decreases  soil  fertility,  and  increases 
erosion.  However,  Stoddard  (193)  has  demonstrated  that  in  certain 
types  of  vegetation,  such  as  the  longleaf  pine  forest  of  the  Gulf 
Coastal  Plain,  carefully  controlled  periodic  burning  is  an  advisable 
quail-management  practice.  It  aids  in  the  reestablishment  of  the 
valuable  forest  tree,  longleaf  pine,  and  produces  a  forest  understory 
of  leguminous  plants  that  provides  acceptable  food  for  bobwhite. 
This  burning,  however,  is  done  at  a  selected  time,  with  regulated 
frequency,  and  with  controlled  intensity.  Under  such  conditions  it 
becomes  a  tool  useful  in  arresting  plant  succession  at  a  stage  in  which 
the  composition  of  the  vegetation  is  of  most  use  for  the  end  in  view. 

Much  remains  to  be  learned  about  such  wildlife-management  prac- 
tices, however,  and  the  field  biologist  has  an  opportunity  to  con- 
tribute enormously  to  our  knowledge  of  both  the  establishment  and 
maintenance  of  herbaceous  vegetation  useful  in  soil  and  wildlife 
conser^/ation. 

DISTRIBUTION 

It  has  been  pointed  out  above  that  many  legumes  prefer  neutral 
or  alkaline  soils,  although  some  are  peculiarly  useful  because  they 
grow  on  poor  acid  soils.  They  also  prefer  comparatively  light  soils, 
for  the  root -nodule  bacteria  require  a  well-aerated  medium  in  which 
to  develop  {106) .  Because  they  are  primarily  plants  of  well-drained 
sites,  many  are  drought-resistant.  Salt  water  is  destructive  to  nearly 
all  species.  Legumes  occur  from  sea  level,  as  shown  by  the  beachpea, 
Lathyrus  rrKwitimiis^  of  our  sea  coasts  to  alpine  meadows  above  tree 
line,  as  illustrated  by  such  native  clovers  as  Trifolium  parryi^  of  the 
high  Rockies.  They  are  most  abundant  in  the  equatorial  zone,  where 
thousands  of  species  are  represented,  many  of  them  great  trees. 
Toward  the  poles  their  numbers  decrease  so  that  within  the  entire 
area  north  of  the  Arctic  Circle  there  are  less  than  100  species,  chiefly 
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herbaceous  forms  of  Astragalus  and  Oxytropis.  Likewise  there  is 
a  much  richer  native  leguminous  flora  in  the  southern  United  States 
than  in  the  northern,  although  even  in  North  Dakota  there  are  51 
native  species  {191)  and  in  Wisconsin  46  {11).  The  occurrence  of 
a  great  number  of  species  in  such  genera  as  Astragalus,  Lotus,  Lu- 
jyinus.  Psoralea,  and  TnfoJhim-  also  means  that  for  the  United  States 
the  family  is  exceptionally  well  represented  in  the  West. 

CLASSIFICATION  AND  NOMENCLATURE 

The  Leguminosae,  including  trees,  shrubs,  and  herbs,  constittues  a 
plant  family  of  world-wide  distribution.  The  flowers  vary  from 
regular  form,  Avith  the  sepals  and  petals  alike,  to  a  highly  irregular 
form  in  which  they  assume  the  shape  of  the  typical  pea  floAver,  Avith 
the  fiA^e  petals  highly  differentiated  (pi.  8).  In  the  pea  floAver  the 
upper  petal  forms  the  broad  standard  or  banner ;  the  two  lateral  ones, 
more  or  less  parallel  with  each  other,  form  the  two  wings;  and  the 
lower  two  are  united  into  the  keel.  By  far  the  greater  number  of 
species  in  the  family  haA^e  flowers  exhibiting  some  modification  of 
this  irregular  form.  The  arrangement  of  the  stamens  likeAvise  A-aries. 
They  are  usually  distinct  and  frequently  numerous  in  the  regular 
flowers,  but  in  the  irregular  blossoms  they  are  usually  10  in  number, 
united  at  the  base  and  clustered  within  the  keel  of  the  flower. 

Although  there  are  marked  differences  in  the  flowers,  the  chief 
character  that  associates  A-arious  leguminous  plants  is  the  type  of 
fruit,  the  pod  or  legume  characteristic  of  the  LegTiminosae.  This 
fruit  is  deA^eloped  from  a  simple  pistil,  and  at  maturity  usually  splits 
along  two  opposite  longitudinal  sutures.  Frequently  it  splits  with 
considerable  force  the  tAvo  hah^es  twisting  and  throwing  the  seeds 
some  distance. 

The  leaA^es  of  legumes  A'ary  fully  as  much  as  the  floAvers,  for  although 
usually  alternate,  they  may  be  simple,  trifoliolate,  palmately  or  cligi- 
tately  cliA^ded,  or  variously  pinnate.  Simply  pinnate  leaA^es  may  have 
eA^en  or  odd  numbers  of  leaflets,  hence  the  terms  "cA-en-pinnate"  and 
"odd-pinnate."  Odd-pinnate  leaA^es  may  haA^e  the  terminal  leaflet 
transformed  into  a  tendril,  as  in  the  garden  pea.  Pinnate  leaA^es  may 
be  further  divided  into  tAvice  pinnate,  or  bipinnate,  leaves  or  still 
further  into  thrice  pinnate,  or  tripinnate,  forms.      (See  pi.  8.) 

Three  subfamilies,  distinguished  largely  on  the  basis  of  flower  dif- 
ferences, are  recognized  in  the  Leguminosae.  In  each  of  these  sub- 
families, the  genera  listed  in  this  publication  are  as  folloAvs : 

Mimosa  subfamily,  Mimosoideae  (small  regular  or  nearly  regular 
flowers,  usually  in  many-floAvered  clusters)  embracing  Acacia.^  Alhiz- 
zia,  Calliandra^  Desmanthiis.,  Leiicaena^  Lysiloma^  Mimosa^  Neptmiia^ 
PitheceJlohhnn.,  Prosopis^  and  Schrrmkia. 

Cassia  or  senna  subfamily,  Caesalpinioideae  (large,  usualh^  some- 
Avhat  irregular  flowers,  usually  not  in  clusters)  embracing  Cassia^ 
Ceratonia^  Cercidium^  Cercis^  ChaQiiae crista,  Gleditsia,  Gymnocladus.^ 
Hoffmanseggia,  Parkinsoma,  and  Poinciana. 

Pea  or  bean  subfamily,  Papilionoideae  (A^ery  irregular  flowers  typ- 
ical of  the  family,  such  as  the  pea  flower)  embracing  all  other  genera. 

The  Krameriaceae,  Avhich  is  included  because  it  is  f  requentl}^  treated 
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PLATE   7 


MINN     1041A:    MINN    1041B 

A,  This  gully  in  Minnesota  illustrates  a  type  of  erosion  all  too  common  on 
American  farms.  The  area  was  fenced  and  planted  to  trees  and  shrubs.  B, 
Four  years  later  there  is  a  good  growth  of  vegetation,  dominated  bj^  black 
locust,  the  woody  legume  most  used  for  erosion  control.  The  soil  is  well 
protected,  and  a  farm  refuge  for  wildlife  has  been  created. 
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PLATE  8 
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Mimosa  flower 


standard 


Cassia    flower 
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with  the  Leguminosae,  differs  from  that  family,  among  other  char- 
acters, by  the  fact  that  the  fruits  do  not  split  open  as  do  legumes. 

The  scientific  nomenclature  employed  in  this  publication  conforms 
with  the  International  Rules  of  Botanical  Nomenclature  {110)  ;  a 
few  departures  are  explained  in  the  footnotes.  In  this  publication 
the  only  new  nomenclature  proposed  is  the  combination  Centrosema 
arenicoJ/um  (p.  38).  The  vernacular  names  are  in  essential  agree- 
ment with  those  to  be  used  in  the  forthcoming  edition  of  Standard- 
ized Plant  Names  {5), 

EXPLANATION  OF  THE  LIST  OF  LEGUMES 

The  Leguminosae  of  the  world  includes  some  twelve  to  fifteen  thou- 
sand species  and  is  surpassed  in  numbers  by  only  one  other  plant 
family,  the  Compositae,  with  about  twenty  to  twenty-five  thousand 
species.  The  grasses  of  the  world,  so  important  agriculturally,  em- 
brace probably  10,000  species,  and  great  expanses  of  grassland  in  every 
continent  constitute  one  of  the  workl's  major  vegetation  types.  Leg- 
umes and  composites,  how^ever,  usually  occur  as  scattered  secondary 
components  of  the  native  vegetation.  Although  no  exhaustive  check 
list  has  recently  been  compiled,  it  is  estimated  that  there  are  nearly 
2,000  species  of  leguminous  plants  native  to  the  United  States.  Many 
foreign  species  are  naturalized  here,  and  about  50  legumes,  mostly 
introduced,  are  grown  in  this  country  as  commercial  crop  plants. 
Many  exotic  and  some  native  legumes  are  cultivated  as  ornamentals. 

The  large  number  of  leguminous  plants  to  be  found  in  the  United 
States  necessitated  some  selection  for  consideration  in  this  publica- 
tion. Strictly  ornamental  plants  are  excluded.  The  species  treated 
are:  (1)  Those  that  have  actually  been  used  to  control  erosion  or  are 
unusually  promising  for  their  erosion-control  value;  (2)  those  with 
known  records  of  use  by  wildlife;  and  (3)  those  of  significance  to  the 
soil  and  wildlife  conservationist  for  some  other  particularly  pertinent 
reason.  However,  both  native  and  introduced  legumes  in  all  parts 
of  the  United  States  have  been  considered  in  compiling  the  list. 
About  400  species  are  treated  in  this  publication,  128  of  which  are 
illustrated.  Any  legume  not  listed  may  be  considered  to  have  no 
erosion-control  or  wildlife  values  which  have  come  to  the  author's 
attention. 

The  list  presents  information  about  legumes  and  their  usefulness  in 
soil  and  wildlife  conservation.  It  is  not  a  nursery  handbook,  nor  is  it 
a  botanical  manual.  For  identification  the  reader  must  refer  to 
manuals  covering  the  region  in  which  he  is  working ;  consequently,  no 
keys  are  included  and  only  synoptic  facts  of  botanical  description, 
growth,  and  range  are  given.  Time  of  flowering  and  fruiting  like- 
wise vary  greatly,  and  notes  on  these  characteristics  can  be  useful  only 
when  obtained  locally.  Among  native  herbaceous  species,  information 
regarding  site  requirements  is  not  always  at  hand,  but  it  has  been 
given  if  known.  Since  herbaceous  legumes  are  generally  grown  from 
seed  rather  than  from  nursery  stock,  propagation  notes  are  given 
only  in  special  instances,  as  when  propagation  is  by  root  crown  or 
when  some  unusual  treatment  is  required. 
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For  each  plant  species  listed,  utilization  by  wildlife  is  divided  into 
stomach  records,  given  first,  and  observations.  Stomach  records  refer 
to  contents  found  in  crop,  gizzard,  stomach,  cheek  pouch,  or  droppings, 
but  not  to  food  in  caches.  Unless  otherwise  noted,  the  stomach  records 
have  been  obtained  from  files  of  the  Section  of  Food  Habits  Research, 
Fish  and  Wildlife  Service.  Observations  are  largely  from  the  litera- 
ture, and  sources  are  cited  in  each  instance.  If  an  animal  is  known 
by  both  stomach  record  and  observation  to  eat  a  legume,  that  animal 
is  listed  only  under  stomach  records;  its  name  is  not  duplicated 
under  the  observations.  Observations  are  sometimes  derided  as  be- 
ing less  exact  than  stomach  records,  but  they  may  be  reliable,  es- 
pecially if  the  plant  that  is  eaten  and  the  animal  observed  are  care- 
fully identified.  Observations  are  particularly  useful  in  the  case  of 
herbage  or  fleshy  fruits  that  may  be  unidentifiable  in  stomach  con- 
tents. 

What  Barrows  (^5,  p.  726)  has  written  of  the  robin  is  surely  true 
of  many  other  animals.     He  states : 

It  is  a  remarkable  fact  that  no  extended  investigation  of  the  Robin's  food, 
based  upon  stomach  contents,  has  indicated  more  than  a  very  small  pro- 
portion of  eartliworms,  less  than  2  percent  being  the  maximum  record  so  far  as 
we  can  find.  On  the  other  hand,  it  is  a  matter  of  common,  almost  universal, 
observation  that  the  robin  during  spring  and  early  summer,  and  again  for  a 
considerable  time  in  autumn,  feeds  very  largely  upon  earthworms.  The  writer 
has  seen  a  Robin  extract  from  the  ground  and  eat  or  carry  away  for  its  young 
ten  or  a  dozen  worms  in  as  many  minutes,  and  observations  made  continuously 
for  many  seasons  here  in  Michigan  have  convinced  us  that  the  first  brood  of 
young  under  ordinary  conditions  is  reared  A^ery  largely  upon  this  diet.  This  is 
not  due  to  the  entire  absence  of  other  food,  but  merely  to  the  fact  that  the  earth- 
worms are  abundant,  easily  obtainable,  and  in  no  way  objectionable  as  food  for 
the  young  or  old.  This  disparity  between  the  results  of  observation  in  the  field 
and  stomach  examination  in  the  laboratory  suggests  the  probability  that  there  is 
yet  much  to  be  learned  in  regard  to  the  food  of  the  Robin. 

The  number  of  records  existing  for  each  animal  listed  is  not  given. 
From  this  paper  one  cannot  tell  whether  1  bird  ate  1  seed  of  a  par- 
ticular plant  or  1,000  birds  ate  500  seeds  each.  This  may  at  first 
seem  to  be  a  very  serious  difficulty  with  the  present  report.  As 
stated  above,  however,  the  frequency  of  occurrence  of  food  items 
in  a  bird's  stomach  may  only  reflect  availability  of  the  food.  McAtee 
{126)  early  pointed  out  that  numerical  systems  alone  are  not  sufficient, 
but  must  be  combined  with  volumetric  (percentage-by-bulk)  methods 
to  indicate  the  true  value  of  stomach  contents  as  evidence  of  the  food 
preferences  of  a  given  animal.  Later  McAtee  (1^7,  p.  115)^  thinking 
of  the  multitude  of  foods  available  and  the  limited  number  of  stom- 
ach analyses,  stated : 

It  often  occurred  to  me  as  I  conned  the  tabulations  that,  all  things  considered, 
a  single  record  of  a  given  species  might  be  as  much  as  could  be  expected. 

This  statement  does  not  apply  where  intensive  studies  have  been 
made,  as  with  doves  and  various  quail,  but  until  our  knowledge  of 
food  habits,  now  largely  recorded  at  random,  is  based  on  careful 
life  history  studies,  we  must  content  ourselves  with  fragiuentary 
records. 

There  are  many  reasons  why  the  wildlife  manager  should  not 
interpret  too  literally  the  known  facts  about  animal  foods.    Collections 
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or  observations  may  be  limited  to  a  locality  where  a  particular  plant 
species  is  sufficiently  abundant  to  form  a  large  proportion  of  an 
animal's  food.  Yet,  if  sufficient  records  were  available  from  the  entire 
range  of  the  animal,  that  particular  plant  food  might  then  be  shown 
to  be  of  slight  relative  significance  so  far  as  that  animal  species  is 
concerned.  Therefore  it  would  seem  important  to  attempt  to  interpret 
food  records  with  respect  to  the  entire  range  of  an  animal  and  to  relate 
its  range  to  the  natural  range  or  abundance  of  the  food  plant  con- 
cerned. Furthermore,  the  quantity  of  food  eaten  may  be  no  indication 
of  the  actual  nutritional  value  of  the  food.  The  time  of  year  a  bird  or 
mammal  is  collected  likewise  influences  the  significance  of  stomach 
records.  Continued  study  and  experiment  will  eventually  provide 
a  true  picture  of  this  relationship.  In  the  meantime,  it  is  believed 
that  the  records  set  forth  here,  even  without  qualifying  statements, 
may  serve  as  general  indicators  of  the  value  of  legumes  to  animals. 
To  the  wildlife  manager  interested  in  all  wildlife,  other  things  being 
equal,  the  plant  Avith  the  longest  roster  of  animals  known  to  use  it 
is  likely  to  be  considered  the  most  important. 


LIST  OF  LEGUMES 

ACACIA 

A  genus  of  more  than  500  species,  mostly  trees  and  shrubs  of  the 
Tropics  and  subtropics,  particularly  abundant  in  Australia.  Many 
of  the  Australian  species  are  without  leaves  but  have  the  petioles 
broadened  into  leaf  like  phyllodes,  which  function  as  leaves.  About 
20  species  with  bipinnately  divided  leaves  occur  in  semiarid  areas  of 
the  southwestern  United  States.  These  express,  largely,  the  northern- 
most extension  of  species  native  to  Mexico,  where  the  genus  is  well 
represented.  Although  of  low  palat ability,  all  have  some  forage 
A^alue.  Acacias  have  been  used  for  hedges,  for  shelterbelts  in  areas 
where  winds  are  strong  and  evaporation  high,  and  for  the  control 
of  sand  dunes.  Foreign  species  provide  valuable  gums,  tannins,  and 
dyes.  (See  p.  3.)  They  are  quick-growing,  short-lived  plants  that 
thrive  best  where  winter  temperatures  usually  do  not  fall  below  20° 
F.     Many  species  are  valuable  honey  plants. 

Stomach  records,  in  addition  to  those  for  species  of  Acacia  listed 
below,  show  that  seeds  of  various  Acacias  have  been  eaten  by  the  bob- 
white,  mallard,  eastern  mourning  dove,  Attwater  prairie  chicken, 
Mearns  quail,  and  an  unidentified  pocket  mouse. 

Bailey  (7^)  observed  the  El  Paso  ground  squirrel  climbing  Acacia 
bushes  to  obtain  the  ripening  pods.  Mexican  ground  squirrels  eat 
the  seeds  {109).  Ornamental  Acacias  in  California  furnish  useful 
wildlife  cover,  and  Sumner  {199)  states  that  they  provide  important 
food  during  midwinter  when  food  is  scarce. 

Acacia  angiistissima  (Mill.)  Kuntze.  Prairie  acacia. 

Acacia  fllicina  Willd.,  A.  hirta  Nutt.,  A.  -filicioides  (Cav.)  Trel., 

Acaciella  angustissima   (Mill.)   Britt.  and  Rose,  A.  filieioides 

(Cav.)    Britt.   and  Eose,  A.   hirta    (Xutt.)    Britt.   and  Rose, 

Mimosa  aMgustissima  Mill.,  i)/.  fllicioicles  Cav. 

A  low  unarmed  shrub  with  large  clusters  of  pure  white  flowers. 
It  is  also  known  as  dwarf  acacia,  fernleaf  acacia,  prairie  guajillo, 
and  timbe.  It  occurs  in  sandy  prairie  soils  from  Missouri  and  Kansas 
to  Texas  and  Arizona,  and  in  Florida.  The  bitter  astringent  bark 
is  used  in  Mexico  for  precipitating  mucilaginous  matter  and  inducing 
fermentation  in  the  making  of  alcoholic  drinks.  It  is  browsed  some- 
what, and  the  pods  are  relished  by  cattle  and  horses. 

Stomach  records  show  the  seeds  to  be  eaten  by  the  masked  bobwhite 
and  Arizona  scaled  quail. 
Acacia  armata  R.  Br.  Kangaroo  thorn. 

A  spreading  spiny  shrub  up  to  12  feet  in  height,  native  of  Australia 

and  adapted  to  sandy  soils.     The  yellow  flowers  are  in  small  globose 

heads  and  the  leaf  like  petioles    (phjdlodes)    are  undulate-margined 

and  about  1  inch  in  length.     It  is  grown  in  California  as  an  ornamental 
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and  hedge  plant  and  has  been  used  there  to  a  limited  extent  as  an 
erosion-control  plant  in  gullies  and  on  slopes  retired  from  cultivation. 

There  are  no  records  of  its  use  by  American  wildlife. 
Acacia  baileyana  F.  Muell.  Bailey  acacia. 

An  Australian  shrub  or  small  tree  ^Yith  yellow  flowers  in  globular 
heads  and  gray  compound  leaves,  arranged  around  the  branches, 
nearly  concealing  them.  It  is  used  as  an  ornamental  and  street  tree 
in  California  and  has  been  used  sparingly  there  in  erosion-control 
plantings. 

There  is  no  record  of  its  use  by  American  wildlife. 
Acacia  berlandieri  Benth.  Guajillo. 

SenegaJia  herlandieri  (Benth.)  Britt.  and  Rose. 

A  spiny  shrub  with  pinnate  leaves  and  clusters  of  white,  sweet- 
scented  flowers,  occurring  in  southern  Texas.  The  wood  is  used  for 
fuel  and  small  tools ;  the  plant  is  an  important  source  of  honey. 

There  is  no  record  of  wildlife  use. 
Acacia  constricta  Benth.  Mescat  acacia. 

Acaciopsis  constricta)  (Benth.)  Britt.  and  Rose. 

A  spiny  shrub  with  dense  globose  heads  of  sweet-scented  yellow 
flowers.  It  occurs  in  southern  Texas,  New  Mexico,  and  Arizona  and 
is  adapted  to  a  wide  variety  of  soils.  It  is  frequently  found  on  sandy 
sites  and  has  been  tried  in  the  Southwest  as  an  erosion-control  plant 
with  indifferent  results.  A  somewhat  larger  less  spiny  form  (var.  pau- 
cispina  Woot.  and  Standi.)  is  found  at  higher  elevations  than  the 
species;  on  highly  alkaline  soils  it  is  frequently  the  dominant  shrub. 

Seeds  have  been  found  in  the  stomachs  of  the  masked  bobwhite, 
Gambel  quail,  and  Arizona  scaled  quail. 

The  bark  has  been  peeled  and  the  plant  girdled  by  the  antelope 
jack  rabbit  and  California  jack  rabbit  in  southern  Arizona  {217) ;  the 
pods,  flowers,  and  leaves  have  been  stored  by  the  white-throated  wood 
rat  {143). 

Acacia  decurrens  Willd.  Green  wattle. 

Acacia  moJlissima  Willd. 

A  handsome  Australian  tree  sometimes  called  feather  acacia,  with 
finely  divided  fernlike  leaves  and  globular  heads  of  yellow  flowers. 
Several  intergrading  varieties  are  cultivated  as  ornamentals,  some  of 
which  have  been  used  to  a  limited  extent  on  sandy  soils  in  California 
for  controlling  erosion.  Varieties  are  sometimes  called  black  wattle. 
The  bark  of  this  species,  like  that  of  other  Australian  Acacias,  is  an 
important  source  of  tannin. 

Sumner  {199)  found  seeds  of  green  wattle  in  21  out  of  102  stomachs 
of  adult  California  quail. 

Acacia  farnesiana  (L.)  Willd.  Sweet  acacia. 

Mimosa  farnesiana  L.,  VachelUa  farnesiana   (L.)     Wight  and 
Arnott. 

A  much-branched  spiny  shrub  or  small  tree  of  intermittent  occur- 
rence along  the  southern  boundary  of  the  United  States  from  Florida 
to  California.  The  vernacular  name  refers  to  the  fragrant  globose 
heads  of  deep  yellow  flowers,  known  in  commerce  as  opopanax  or 
cassie  flowers  and  highly  valued  in  the  manufacture  of  perfumes. 
The  plant  is  also  known  as  huisache  and  is  commonly  cultivated  as 
an  ornamental.     The  wood  is  used  for  many  purposes;  the  bark  and 
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fruit  are  a  source  of  tannin;  the  leaves  are  of  forage  value  for  live- 
stock, especially  in  winter;  and  it  is  a  good  early  pollen  plant  for 
bees.     It  affords  protective  cover  for  quail  and  other  desert  animals. 

The  seeds  have  been  reported  to  be  eaten  by  antelope  ground 
squirrels:  {109). 

Acacia  filicina,  see  Acacia  angustissima. 
Acacia  filicioides,  see  Acacia  angustissima. 

Acacia  greggii  Gray.     (pi.  9.)  Catclaw  acacia. 

Senegalia  greggii  (Gray)  Britt.  and  Rose. 

A  drought-resistant  shrub  or  small  tree  with  short  curved  spines 
and  dense  cylindrical  clusters  of  fragrant  cream-yellow  flowers.  It  is 
known  also  as  long-flowered  catclaw,  devil's  claw,  Gregg  acacia,  para- 
dise flower,  Texas  mimosa,  and  uiia  de  gato  (claw  of  cat).  The 
species  occurs  from  Texas  to  California  and  grows  best  on  dry,  sunny, 
well-drained  sites.  A  gum  similar  to  gum  arabic  (obtained  from 
African  species  of  the  same  genus)  exudes  from  the  trunk  and  is 
used  locally.  It  is  an  important  browse  plant  in  the  Southwestern 
States,  notably  on  depleted  range  and  in  the  early  spring,  when  its 
twigs  are  green  and  grass  is  not  yet  available,  although  the  palata- 
bility  of  the  mature  foliage  and  pods  is  rather  low.  The  seeds  are 
used  as  food  by  the  Indians.  It  is  one  of  the  most  valuable  desert 
honey  plants,  and  the  useful  wood  is  hard  and  strong.  Its  shade  and 
thorny  protection  provide  valuable  shelter  and  escape  cover  for  a 
variety  of  desert  animals. 

Stomach  records  show  that  the  seeds  are  eaten  by  the  Gambel 
quail  and  western  white-winged  dove. 

Mule  deer  in  California  have  been  observed  to  eat  the  leaves,  twigs, 
and  pods  (^63)  and  the  antelope  jack  rabbit  and  California  jack 
rabbit  to  browse  the  buds,  bark,  and  branches  in  the  dry  season  in 
southern  Arizona  (^217).  The  plant  proved  of  high  palatabiiity 
when  experimentally  fed  to  Sonora  white-tailed  deer  in  southern 
Arizona  {152).  Pods,  flowers,  and  leaves  are  stored  by  the  white- 
throated  woocl  rat  {IJfS).  Vernon  Bailey  writes  in  a  letter  to  the 
author  that  the  seeds  are  also  eaten  by  ground  squirrels. 
Acacia  hirta,  see  Acacia  angustissima. 
Acacia  latifolia  Benth.  Broadleaf  acacia. 

An  Australian  shrub  or  small  tree,  with  yellowish  flowers  in  slender 
spikes  and  broad  leaf  like  petioles  (phyllodes)  3  to  6  inches  long.  It 
is  used  as  an  ornamental  in  southern  California  and  has  been  tried 
there  to  a  limited  extent  as  an  erosion-control  plant,  although  it  is 
considered  less  valuable  in  controlling  erosion  than  other  Acacias  such 
as  A.  melanoxylon. 

There  is  no  record  of  its  use  by  American  wildlife. 
Acacia  longifolia  Willd.  Sydney  golden  wattle. 

A  shrub  or  small  tree  of  Australia,  with  bright  yellow  flowers  in 
axillary  spikes  and  rather  narrow  leaf  like  petioles  (phyllodes)  sev- 
eral inches  long.  It  is  grown  in  southern  California  as  an  ornamental 
and  has  also  been  tried  there  as  an  erosion-control  plant  although  for 
this  use  it  is  considered  inferior  to  other  Acacias  such  as  A. 
melanoxylon. 

There  is  no  record  of  its  use  by  American  wildlife. 
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Acacia  melanoxylon  E.  Br.  Blackwood  acacia. 

An  Australian  species,  with«  leafiike  petioles  (phyllodes)  strongly 
curved  on  one  side  and  heads  of  cream-colored  flowers  in  short  ra- 
cemes. It  is  grown  in  California  as  a  street  tree  and  for  itsi  wood, 
which  makes  excellent  fuel  and  furniture.  It  is  also  planted  there  on 
slopes  that  are  being  converted  to  woodland  or  w^ildlife  use  as  part 
of  an  erosion-control  program. 

There  is  no  record  of  its  use  for  food  by  American  wildlife. 
Acacia  mollissima,  see  Acacia  decurrens. 

Acacia  roemeriana  Scheele.  Roemer  acacia. 

Senegalia  roemeriana  (Scheele)  Britt.  and  Rose. 

A  stout  somewiiat  prickly  shrub  of  southern  Texas.  It  is  also 
known  as  round-flowered  acacia  and  round-flowered  catclaw  and  has 
yellowish-green  flowers  in  globose  heads.  It  is  cultivated  as  an  orna- 
mental and  is  a  valuable  honey  plant. 

Stomach  records  show  the  seeds  to  be  eaten  by  the  Arizona  scaled 
quail. 

Pods  of  this  and  other  Acacias  have  been  observed  to  serve  as  food 
for  the  Sonora  wdiite-tailed  deer  in  Texas  {U^). 

Acacia  suffrutescens  Rose.  Arizona  acacia. 

Acacia    hirta    Nutt.    var.    suffrutescens     (Rose)     Kearney    and 
Peebles,  Acaciella  suffrutescens  (Rose)   Britt.  and  Rose. 

A  low  perennial,  woody  at  the  base,  endemic  to  southern  Arizona. 
It  isi  usually  found  growing  among  rocks  exposed  to  the  sun,  and  is 
heavily  grazed  by  cattle. 

The  seeds  have  been  found  in  the  stomachs  of  the  Gambel  quail. 

The  plant  has  been  browsed  by  the  antelope  jack  rabbit  and  Cali- 
fornia jack  rabbit  in  southern  Arizona  (317). 

Acacia  vernicosa  Standi.  Glossytwig  acacia. 

Acaciopsis  vemicosa  (Standi.)  Britt.  and  Rose. 

A  small  spiny  shrub  with  yellow  flowers  in  dense  globular  clusters, 
native  to  the  Southwest. 

Stomach  contents  show  it  to  be  among  the  more  important  miscel- 
laneous foods  of  the  Arizona  scaled  quail.^ 
Acacia  willardiana  Rose.  Willard  acacia. 

A  slender  unarmed  tree  up  to  15  feet  in  height,  occurring  in 
southern  Arizona  and  adjacent  Mexico. 

The  tAvigs  have  been  recorded  from  the  stomach  of  a  mountain 
sheep. 

Acaciella  angustissima,  see  Acacia  angustissima. 
Acaciella  filicioides,  see  Acacia  angustissima. 
Acaciella  hirta,  see  Acacia  angustissima. 
Acaciella  suffrutescens,  see  Acacia  sujfrutescens. 
Acaciopsis  constricta,  see  Acacia  constricta. 
Acaciopsis  vernicosa,  see  Acacia  ^vernicosa. 
Acmispon  americanus,  see  Lotus  americanus. 
Aciian  cooleyi,  see  Desmanthus  cooleyi 
Acnan  jamesii,  see  Desmanthus  cooleyi. 
Acuan  illinoense,  see  Desmanthus  illinoensis. 

4  See  footnote  3,  p.  13, 
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AESCHYNOMENE 

Although  this  genus  contains  about  90  species  of  herbs  and  shrubs 
spread  throughout  the  warmer  parts  of  the  world,  only  the  following 
two  are  native  to  the  United  States. 
Aeschynomene  virginica  (L.)  B.  S.  P.     (pi.  9.)         Sensitive  jointvetch. 

An  erect  herbaceous  annual  2  to  5  feet  high  with  pinnate  leaves  and 
rather  large  reddish-yellow  flowers.  It  occurs  along  river  banks 
throughout  the  Coastal  Plain  from  Pennsylvania  and  New  Jersey  to 
Florida  and  Louisiana  and  is  also  known  as  shy-leaves.  It  prefers 
moist  light  soil  and  is  a  common  rice-field  weed. 

The  seeds  have  been  found  in  stomachs  of  the  bob  white. 
Aeschynomene  viscidula  Michx.  Sticky  jointvetch. 

A  prostrate  perennial  similar  to  the  preceding.  It  occurs  in  sandy 
pine  lands  from  Georgia  and  Florida  to  Mississippi. 

It  is  not  known  to  be  used  by  wildlife. 

ALBIZZIA 

A  genus  that  includes  about  50  species  of  Old  World  trees  and 
shrubs.  Several  are  grown  as  ornamentals  in  this  country,  especially 
in  southern  Florida  and  southern  California.  Although  they  usually 
produce  great  quantities  of  several-seeded  pods  3  to  6  inches  long,  the 
only  record  of  their  use  by  wildlife  is  the  single  one  noted  below. 
Albizzia  julibrissin  Durazzini.     (pi.  9.)  Silktree. 

A  medium-sized  tree,  with  silky  heads  of  pink  flowers,  native  to 
warm  temperate  Asia  from  Persia  to  Japan.  It  is  a  hardy  ornamental 
grown  in  the  United  States  as  far  north  as  Washington,  D.  C.  In  the 
Southern  States  it  is  commonly  called  mimosa.  The  leaves  are  some- 
times used  in  tea.  Because  of  its  rapid  growth,  attractive,  finely  di- 
vided leaves,  and  odd  floAvers  it  is  widely  used  as  an  ornamental.  Its 
ability  to  grow  on  poor  soils  has  resulted  in  its  trial  for  erosion-control 
plantings,  although  it  is  wise  to  employ  more  useful  trees  for  this  pur- 
pose. Unfortunately,  a  vascular  wilt  causing  death  of  the  tree  has 
recently  appeared  in  the  Southeast  {101). 

The  seeds  have  been  found  in  bobwhite  stomachs.^ 

ALHAGI 

k.  genus  of  three  species  of  spiny  shrubs  native  to  southern  Asia  and 
the  Mediterranean  region.  Only  the  following  species  has  reached 
the  United  States. 

Alhagi  camelorum  Fisch.     (pi.  9.)  Camelthorn. 

Alhagi  pseudalhagi  (Bieb.)  Desv. 

A  lovv^  spiny  shrublike  perennial  with  bright  red  flowers,  native  from 
the  Caucasus  to  the  Himalayas.  It  has  been  introduced  to  this  country 
within  the  past  25  years  and  is  now  adventive  in  the  Southwest  and 
southern  California,  especially  in  date  plantings  and  alfalfa  fields. 
In  Asia  it  is  much  eaten  by  camels,  and  speculation  has  it  that  the 
plant  was  introduced  in  camel  clung  used  to  pack  date  cuttings  or  as  an 
impurity  in  alfalfa  seed.     The  plant  is  apparently  relished  by  horses. 

5  Davison,  Verne  E.  memokandum  to  dr.  t.  s.  buie^  regional  conservator.  July  24, 
1939.     49  pp.      [Mimeographed.] 
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It  is  an  aggressive  species^  reproducing  by  seeds  and  deep  rootstocks 
and,  although  its  woody  stems  usually  die  back  in  winter,  it  becomes 
a  troublesome  weed.  In  southern  California  large  sums  have  been 
spent  in  an  attempt  to  eradicate  it  {Jpo) .  Consequently,  it  should  never 
be  recommended  in  planting  programs,  although  where  it  has  escaped 
along  streambanks  it  acts  as  an  effective  erosion-control  plant. 

There  is  no  record  of  its  use  by  American  wildlife. 
Alhagi  pseudalhagi,  see  Alhagi  camelorum. 

ALYSICARPUS 

A  genus  of  some  16  species  of  herbaceous  plants  occurring  in  the 
Tropics  of  Asia,  Africa,  and  Australia.    Only  the  following  has  found 
its  way  to  this  country. 
Alysicarpus  vaginalis  DC.     (pi.  9.)  Alyceclover. 

A  native  of  the  East  Indies  now  grown  as  a  summer  cover  crop  in 
parts  of  Florida,  where  it  reseeds  annually  and  so  maintains  a  peren- 
nial cover.  It  is  adapted  to  dry,  sandy  loam  soils  and  is  useful  as  a 
hay  and  pasture  plant.  It  is  a  creeping  annual  with  stems  1  to  3  feet 
long,  unif  oliolate  leaves,  varying  greatly  in  shape,  but  usually  broadly 
ovate  and  about  1  inch  long,  and  crowded  racemes  of  6  to  12  rosy  or 
pale-purple  flowers. 

Although  it  seeds  well,  to  date  the  only  record  of  its  use  by  wildlife 
is  that  rodents  chew  the  pods,  an  observation  reported  to  the  author  by 
E.  V.  Komarek. 

AMORPHA 

A  genus  of  about  15  closely  related  species  of  North  American 
shrubby  perennials  with  pinnately  divided  leaves.  They  occur 
throughout  the  United  States  except  in  the  far  Northwest  and  are 
especially  well  represented  from  Texas  to  California.  Southwestern 
species  have  been  used  in  windbreaks  because  of  their  dense  gTowth 
and  immunity  to  insects,  especially  grasshoppers.  Except  for  A. 
fimticosa^  which  prefers  moist  areas,  they  are  primarily  plants  of  dry, 
sunny  situations. 

In  addition  to  the  subjoined  specific  records,  stomach  contents  show 
Amorpha  seeds  to  be  eaten  by  the  valley  quail  and  broAvn  thrasher. 

The  leaves  are  eaten  by  the  antelope  jack  rabbit  and  California  jack 
rabbit  (^i7),  and  by  the  Texas  jack  rabbit. 

Amorpha  californica  Nutt.  California  indigobiisli. 

Amorpha  hispidula  Greene. 

This  plant,  also  known  as  stinking-willow  or  mock-locust,  occurs 
in  Arizona  and  California  on  dry  slopes  of  wooded  canyons.  It  is 
a  shrub  with  dark  purple  flowers.  Although  usually  not  more  than 
6  feet  tall,  it  has  been  used  for  windbreaks  in  the  Southwest. 

Experimental  feeding  in  southern  Arizona  has  shown  it  to  be  of 
fair  to  high  palatability  for  Sonora  white-tailed  deer  and  mule 
deer  {152).  The  seeds  are  eaten  by  mantled  ground  squirrels  {109). 
Amorpha  canescens  Nutt.  Leadplant. 

A  low  spreading  perennial  bush  1  to  4  feet  high  with  blue  or 
purplish  flowers.  It  is  sometimes  called  downy  amorpha  because 
of  the  white  hairiness  of  the  plant.  It  occurs  on  dry  hills  and 
prairies  from  Michigan  and  Indiana  to  Arkansas,  west  to  Montana 
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and  Xew  Mexico.  The  vernacular  name  of  the  phmt  is  reputedly 
due  to  the  fact  that  during  the  lead-producing  days  of  Illinois  it 
was  believed  to  be  an  indicator  of  the  presence  of  lead  ore.  It  has 
been  tried  as  an  erosion-control  plant  in  the  Dust  Bowl  but  has  not 
proven  successful  there. 

Occurrence  of  seeds  in  stomachs  of  the  Plains  pocket  mouse  consti- 
tutes its  wildlife  record. 

Amorpha  fruticosa  L.     (pi.  9.)  Indigobiish. 

Amorpha  occideniaUs  Abrams. 

A  very  variable  brandling  shrub  up  to  15  feet  in  height,  with 
spikes  of  white  to  blue  or  deep  purple  tiowers.  It  is  also  known 
as  bastard-mdigo  and  river-locust.  One  of  the  most  widespread 
species  of  the  genus,  it  occurs  throughout  the  eastern  and  southern 
United  States  west  to  California :  varieties  have  been  described  for 
various  parts  of  the  country.  It  has  been  much  planted  in  the 
Great  Plains,  where  it  is  used  in  windbreak  borders  and  buffer  strips 
for  controlling  wind  erosion.  In  such  plantings  it  usually  branches 
freely  from  the  base  and  assumes  a  much  more  bushy  form  than  thai 
possessed  by  wild  plants.  In  the  East  it  has  been  used  Avith  only 
moderate  success  as  an  erosion-control  plant  on  highway  embank- 
ments, moist  guHies,  pond  edges,  and  streambanks.  In  Texas  it  is 
considered  valuable  for  roadside  plantings  where  roads  cross  water- 
courses. In  the  central  Plains  States  it  furnishes  bees  both  nectar 
and  pollen,  which  are  available  between  orchard  bloom  and  the 
flowering  tune  of  white  clover. 

Stomach  records  show  it  to  be  eaten  sparingly  by  the  bobwhite. 

Paul  L.  Errington  wi'ites  the  author  that  it  is  sometimes  eaten  by 
the  muskrat. 

Amoi-pha  liispidula,  see  Amorpha  calif ornica. 
Amorpha  occideiitalis,  see  Amorplia  fruticosa. 
Amorpha  temiesseensis  Shuttlew.  Temiessee  iiidigobusli. 

A  shrub  up  to  20  feet  in  height,  occurring  in  well-drained  sunny 
sites  in  Tennessee.  It  is  also  known  as  Temiessee-indigo.  Its  pin- 
nate leaves  may  be  1  foot  in  length  and  its  racemes  of  violet-purple 
flowers  6  inches  long.  It  has  been  used  in  the  southern  Ohio  Valley 
as  an  erosion-control  plant  on  highway  cuts. 

There  is  no  recorded  use  by  wildlife. 

AMPHICARPA 

A  genus  of  about  IS  species  of  herbaceous  perennial  vines  native 
to  eastern  Xorth  America  and  eastern  Asia.  The  name,  sometimes 
spelled  A?nphicarpa.ea.  refers  to  the  two  types  of  fruit  produced. 
The  upper  flowers  have  showy  petals  and  produce  several-seeded, 
rather  long,  narrow  pods,  whereas  the  lower  ones  are  without  petals 
and  produce  fleshy,  usually  one-seeded,  ovoid  pods,  which  mature, 
like  peanuts,  below  the  surface  of  the  ground.  The  species  and  its 
variety  cited  are  the  only  members  of  the  genus  native  to  the  United 
States. 

In  addition  to  the  accompanying  specific  records,  seeds  of  Amphi- 
carpa.  have  been  found  in  the  stomachs  of  the  northern  sharp-tailed 
grouse. 
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Amphicarpa  bracteata  (L.)  Fernald.     (pi.  10.)        American  hogpeaiiut. 
Amphicarpa  monoica   (L.)    Ell.,  Falcata  comosa   (L.)    Kimtze, 
Glycine  comosa  L. 

A  twining  slender  perennial  vine  with  trifoliolate  leaves  and  clus- 
ters of  purplish-brown  flowers.  It  is  also  known  as  wild  peanut  and 
mouse  bean  and  occurs  in  rich,  moist  woodlands  and  thickets  from 
Maine  to  Florida,  west  to  Texas  and  the  Dakotas.  The  vines  are 
eaten  by  livestock  and  the  underground  pods  by  hogs.  The  nutlike 
subterranean  beans  are  cached  by  various  mice,  especially  the  Bad- 
lands meadow  mouse  or  bean  mouse,  from  the  stores  of  which  they 
were  gathered  and  used  for  food  by  the  Indians  of  the  upper  Mis- 
souri Valley  and  by  early  travelers  and  explorers  {lo).  Stevens 
{191)  states  that  they  Avere  also  cached  by  wood  rats,  from  the  stores 
of  which  they  were  collected  by  Indians  who  exchanged  corn  for  the 
beans. 

Stomach  records  show  that  the  seeds  and  underground  beans  are 
eaten  by  the  bobwhite,  eastern  ruffed  grouse,  eastern  mourning  dove, 
eastern  turkey,  ring-necked  pheasant  (•56'),  greater  prairie  chicken 
(iU),  black  bear,  Virginia  deer,  and  Badlands  meadow  mouse  {lo). 

The  seeds  are  locally  considered  an  important  food  for  wintering 
bobwhites  and  ring-necked  pheasants  {70\.  The  underground  beans 
are  stored  in  large  quantities  by  the  Loring  redbacked  mouse  {16), 
Vernon  Bailey  has  written  the  author  that  the  seeds  are  also  eaten  by 
chipmunks. 
Amphicarpa  bracteata  var.  comosa  (L.)  Fernald. 

Hairy  American  liogpeannt. 
Ampliicarpa  pitcheri  Torr.  &  Gray,  Falcafa  pitcheri    (Torr.  & 
Gray)  Kuntze. 

Similar  to  the  preceding  vine  but  stouter  and  hairier.  It  occurs 
in  thickets  from  Maine  to  Georgia,  west  to  Texas  and  Montana.  In 
Texas  it  is  considered  useful  as  a  sand  binder  on  sancl-blow  areas 
{1S7). 

Stomach  records  show  its  seeds  are  eaten  by  the  bobwhite. 
Amphicarpa  monoica,  see  Amphicarpa  hracteafa. 
Amphicarpa  pitcheri,  see  Amphicarpa  hracteata  var.  comosa. 
Anisolotus  mollis,  see  Lotus  mollis. 
Anisolotiis  trispermus,  see  Lotus  hum^istratus. 
Anisolotus  wrightii,  see  Lotus  wrightii. 
Anneslia  eriophylla,  see  CaUiandra  eriophylla. 
Anneslia  herbacea,  see  CaUiandra  humilis. 

ANTHYLLIS 

A  genus  of  some  30  species  of  perennial  herbs  and  shrubby  plants 
of  Europe,  northern  Africa,  and  Asia. 
Anthyllis  vulneraria  L.     (pi.  10.)  Kidney  vetch. 

A  deep-rooted  hardy  perennial  Eurasian  herb  about  1  foot  high, 
with  pinnate  leaves  and  yellow  to  deep-reel  flowers,  occurring  as  an 
escape  near  our  eastern  seaports.  It  is  also  known  as  sandclover  and 
woundwort,  and  is  a  forage  plant  of  some  value  for  poor,  light,  sandy 
lands  in  the  more  northern  latitudes,  although  not  grown  commer- 
cially in  this  country. 

There  is  no  record  of  its  use  by  American  wildlife. 
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APIOS 

A  genus  consisting  of  eight  species  of  tuberous-rooted  twining 
herbs,  six  of  which  occur  in  eastern  Asia  and  two  in  eastern  North 
America. 

Apios  americana  Medick.     (pi.  10.)  Gromidnut. 

Apios  apios  (L.)  Moench.,  A.  tiiherosa  Moench.,  Glycine  apios  L. 

A  perennial  vine,  also  called  wild  bean,  with  an  edible  tuberous  root- 
stock,  pinnate  leaves  with  5  to  7  leaflets,  and  clusters  of  brownish- 
purple  flowers.  It  is  native  to  moist  thickets  throughout  the  Eastern 
States  from  Maine  to  Florida,  west  to  Texas  and  Minnesota,  and  grows 
well  in  any  loose,  rich  soil.  It  holds  promise  as  a  tangle  vine  for  ero- 
sion control.  The  vines  are  eaten  by  livestock:  the  tubers  by  hogs. 
A  variety  (var.  turrigera.Y^YW?^^^  with  a  specially  long,  loose,  attenu- 
ate inflorescence  has  been  described  recently  (7""). 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite  ^  and  east- 
ern turkey. 

F.  M.  Uhler  writes  in  a  letter  to  the  author  that  the  seeds  and  tubers 
are  stored  by  meadow  mice.  Audubon  and  Bachman  (<9)  reported 
that  the  marsh  rabbit  digs  the  tubers  and  that  the  fox  squirrel  feeds 
much  on  them  in  the  early  spring.  E.  Y.  Komarek  wrote  the  author 
that  he  has  found  the  tubers  in  caches  of  the  mole  pine  mouse. 
Apios  priceana  Eobinson.  _  Price  groimdnut. 

Glycine  priceana  (Robinson)  Britt. 

A  plant  similar  to  the  preceding  that  occurs  only  in  the  rocky  woods 
of  Kentucky  and  Tennessee.  Its  tubers  are  large  and  solitary,  in  con- 
trast to  the  necklacelike  ones  of  the  preceding  species. 

There  is  no  record  of  wildlife  utilization. 
Apios  apios,  see  Apios  americana. 
Apios  tnberosa,  see  Apios  americana. 

ARACHIS 

A  genus  of  10  species  native  to  South  America,  most  of  them  Bra- 
zilian.   One  of  them,  the  peanut  of  coimiierce,  is  widely  cultivated. 
Arachis  liypogaea  L.     (pi.  10.)  Peanut. 

A  branched  yellow-flowered  annual  herb  10  to  20  inches  high,  also 
known  as  goober  and  groundnut.  In  some  parts  of  the  South  the  pea- 
nut is  localty  called  pender,  and  the  term  goober  is  used  to  refer  to  the 
Congo  goober,  Voandzeia  (p.  117) .  Being  sensitive  to  frost,  the  peanut 
cannot  be  grown  commercially  north  of  Washington,  D.  C,  but  thrives 
south  of  that  latitude  and  westward  on  sandy  loamy  soils  that  have 
been  limed.  The  green  plants  are  relished  by  hogs,  and  the  cured  tops 
make  excellent  forage,  being  harvested  before  frost  and  arranged  in  the 
fields  around  poles  in  narrow  stacks  with  the  base  supported  slightly 
off  the  gi^ound.  The  constricted  pod  is  one  of  the  most  curious  of  all 
legumes,  for  it  does  not  split  open,  and  matures  underground  after 
fertilization  of  the  flower  results  in  the  lengthening  of  an  internode 
that  permits  the  developing  ovary  to  reach  the  soil.  It  is  a  useful 
honey  plant. 

The  peanut  has  been  found  in  the  stomachs  of  the  bobwhite,  crow, 
boat-tailed  grackle,  eastern  mourning  dove,  red-wing,  English  spar- 

«  See  footnote  5,  p.  26. 
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row,  Florida  skunk,  red  squirrel,  and  eastern  mole.  E.  V.  Komarek 
wrote  the  author  that  he  has  stomach  records  of  the  utilization  of  the 
peanut  by  gray  fox,  red  fox,  raccoon,  gray  squirrel,  fox  squirrel,  pine 
mouse,  cotton  rat,  oldfield  mouse,  Florida  skunk,  and  spotted  skunk; 
also  that  deer  eat  the  tops  as  well  as  the  nuts  from  the  stacked  plants. 
Observations  show  that  it  is  eaten  also  by  the  mole  pine  mouse  (9). 
It  is  considered  an  important  bobwhite  food  in  the  Southeastern 
States,  often  being  gleaned  from  "hogged-off"  fields  (ISS;  192)^  and 
it  is  a  great  attraction  to  wild  turkeys  in  food  patches.  In  a  letter 
to  the  author,  Lee  E.  Yeager  writes: 

I  am  positive  that  cottontail  rabbits  take  the  foliage,  and  that  raccoons,  fox 
squirrels,  brown  rats,  and  house  mice  use  the  nuts.  Raccoons  both  dig  them  out 
of  the  ground  and  feed  from  stacks  left  in  the  field ;  fox  squirrels  only  from  the 
latter,  so  far  as  my  observation  goes.  I  have  found  peanut  hulls  in  tree  cavities 
used  by  flying  squirrels,  and  suspect,  therefore,  their  utilization  by  this  species. 
Also,  I  have  found  peanuts  cached  in  posts  and  snags  after  the  manner  that 
acorns  and  pecans  are  cached  by  woodpeckers.    All  observations  in  Mississippi. 

Asacara  aquatica,  see  Gleditsia  aqiiatica. 

ASTRAGALUS 

Astragalus  is  one  of  the  largest  of  plant  genera,  containing  1,000  or 
more  species  well  distributed  throughout  the  world,  excepting  Aus- 
tralia, and  most  often  found  in  prairies,  steppes,  and  semiarid  areas 
of  north  temperate  regions.  Members  of  the  genus  are  usually  called 
milkvetches,  although  many  species  have  distinctive  individual  names. 
The  number  of  species  in  the  genus  varies  with  the  author  who  treats 
it.  Rydberg  {169)  recognized  nearly  500  species  of  Astragalus  in  the 
United  States  alone  and  divided  the  genus  itself  into  27  genera.  Other 
authors  have  recognized  only  a  fraction  of  this  number  of  species  and 
have  retained  them  in  a  single  genus.  The  plants  are  largely  herbs  and 
small  shrubs  with  pinnately  divided  leaves,  and  most  of  our  species 
occur  in  the  Western  States.  They  are  mycorrhizal  plants  that  prefer 
a  light  porous  soil,  and  most  of  them  are  sun  loving.  Although  none 
is  of  much  commercial  value,  some  species  of  Astragalus  have  forage 
value  and  are  used  locally,  such  as  A.  crassicarpus^  A.  nuttalUanus^ 
and  A.  ^nortoniL  Some  are  useful  honey  plants.  The  locoweeds  of 
the  West,  poisonous  to  stock,  are  largely  members  of  this  genus  and 
owe  their  harmful  properties  to  alkaloids  they  contain.  Other  species 
of  Astragalus  are  injurious  to  livestock  because  they  are  able  to  absorb 
the  element  selenium  from  the  soil  (p.  8).  A  genus  of  so  many 
widely  different,  drought-resistant  species  must  include  numerous 
plants  of  definite  erosion-control,  wildlife,  and  forage  values,  but 
sufficient  trials  have  not  yet  been  made  to  discover  many  of  them. 

In  addition  to  the  appended  specific  records,  Astragalus  seeds  and 
pods  have  been  found  in  the  stomachs  of  the  bobwhite,  sage  hen, 
dusky  grouse  (77),  California  quail,  plumed  quail,  brown  pocket 
gopher,  Merriam  kangaroo  rat,  black-tailed  prairie  dog  (117)^  prong- 
horn,  California  jack  rabbit,  mountain  sheep,  Plains  pocket  mouse, 
Great  Basin  pocket  mouse,  and  harvest  mouse  (187). 

The  blossoms,  leaves,  and  pods  are  considered  important  foods 
of  the  sage  hen  in  Wyoming  and  Colorado  (SO)^  plants  have  been 
observed  to  be  cut  for  food  by  the  mountain  beaver  in  California 
(190)^  and  the  seeds  are  eaten  by  mantled  ground  squirrels   (109). 
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The  leaves  and  flcwers  have  been  observed  to  be  eaten  bv  the  elk  m 
Idaho  (223), 

Astragalus  aciileatus  A.  Xels.  Prickly  milkvetch. 

Homed  oh  us  acideatus    (A.  Xels.)    Rvdb..  Kentrophyta  acuJeata 
(A.  Xels.)  Eydb. 

A  caespkose  purple-flowered  perennial  occurring  from  ^lontana  to 
Colorado,  northern  Utah,  and  California. 

It  has  been  observed  to  be  eaten  bv  mountain  sheep  in  Yellowstone 
Park  {58). 

Astragalus  alpinus  L.  Alpine  milkvetch. 

AteJophragma  aJpinum    (L.)    Eydb..  Phaca  ctlp'ina    (L. )    Piper, 
Tiuin  dlpinum  (L.)  Eydb. 

A  low  slender  purple-flowered  perennial  with  a  slender  creeping 
rootstock,  native  throughout  the  Arctic  and  extending  south  under 
alpine  conditions  in  the  Eocky  Mountains  to  Colorado.  It  is  re- 
putedly a  good  range  forage  plant. 

It  has  been  observed  to  be  eaten  bv  mule  deer  in  Yellowstone  Park 
{168). 

Astragalus  austrinus  Small.  Annual  milkvetch. 

Astragalus    nuttaUianus    var.     tncJiocarpus    Torr.     and    Gray, 
Hamosa.  austrina  Small. 

A  low  branched  annual  with  purplish  flowers,  occurring  from  Utah 
and  Colorado  to  Texas. 

The  seeds  have  been  found  in  the  stomach  of  a  Gambel  quail  and 
the  seeds  and  pods  in  the  cheek  pouches  of  a  hispid  pocket  mouse. 
Astragalus  canadensis,  see  Astragalus  carolinianus. 
Astragalus  carolinianus  L.  Carolina  milkvetch. 

A  perennial  2  to  4  feet  high,  with  violet-purple  flowers,  occurring 
from  Maryland  to  West  Virginia  and  Georgia.  It  is  one  of  the  few 
eastern  species  of  the  genus  and  is  closely  related  to.  and  sometimes 
considered  the  same  as,  A.  canadensis  L.,  which  ranges  farther  to  the 
north  and  west. 

Although  considered  palatable  to  cattle,  there  is  no  record  of  its 
use  by  wildlife. 

Astragalus  caryocarpus,  see  A-^tragalus  crassicarpus. 
Astragalus  cicer  L.  Cicer  milkvetch. 

A  procumbent  to  upright  Eurasian  annual  with  stems  up  to  2  feet 
in  length.  The  leaflets  may  be  1  inch  long,  and  the  spikes  of  flowers 
are  yellowish  in  color.  For  the  most  part,  it  has  been  grown  only 
experimentally  in  this  country,  but  it  is  now  being  locally  used  as  an 
erosion-control  cover  crop  in  orchards  of  some  Xortheastern  States. 

There  is  no  recorded  use  by  American  wildlife. 

Astragalus  crassicaii)us  Xutt.     (pi.  10.)  Groundplum. 

Astragalus  caryocarpus  Ker..  Geoprumnon  crassicarpinn  (Xutt.) 

Eydb. 

A  decumbent  perennial,  once  so  abtmdant  as  to  tinge  the  prairies  with 

the  violet -purple  color  of  its  flowers  and  pods.    It  is  still  common  on 

the  prairies  and  plains  from  ^Montana  to  Tennessee  and  Xew  Mexico 

and  it  has  been  locally  cultivated  as  a  forage  crop.    It  is  also  known 

as  buffalo  pea  and  is  relished  and  easily  exterminated  by  livestock 

{219)  ;  the  pods  have  served  in  times  of  stress  for  human  food. 
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It  has  been  observed  to  be  eaten  by  the  thirteen-striped  gronnd  squir- 
rel (/-5),  and  the  pods  are  reputedly  stored  by  prairie  dogs  for  winter 
use  {.'^0,v..^,  p.377). 

Astragalus  douglasii  (Torr.  and  Gray)  Gray,  Douglas  milkvetch. 

Phaca  douglasii  Torr.  and  Gray. 

A  California  perennial,  up  to  3  feet  in  height,  with  white,  yellow, 
or  greenish  flowers,  occurring  on  dry  adobe  or  sandy  soils. 

The  California  mule  deer  has  been  observed  to  eat  the  leaves,  without 
touching  the  pods  {166). 
Astragalus  falcatus  Lam.  Sickle  milkvetch. 

A  deep-rooted  long-lived  perennial  up  to  2  feet  in  height.  It  is 
native  to  Siberia  and  the  Caucasus  region  and  has  spikes  of  greenish- 
yellow  flowers.  In  Europe  it  is  utilized  somewhat  as  a  wild  forage 
plant,  and  it  is  being  tried  experimentally  in  our  Northeastern  States 
as  an  erosion-control  plant. 

There  is  no  record  of  use  by  American  wildlife. 
Astragalus  microlobus  Gray.  Slender  milkvetch. 

Astragalus  gracilis  Nutt. ;  Microphacos  gracilis  (Nutt.)  Ryclb. 

A  branched  perennial  about  1  foot  high,  with  purplish  flowers,  oc- 
curring from  South  Dakota  to  Kansas  westward  to  Colorado  and  Mon- 
tana. Keputedly  a  preferred  food  of  cattle  on  the  high  plains  of 
eastern  Colorado,  it  is  one  of  the  useful  range  forage  plants  w^orthy  of 
further  study  by  range  and  soil  conservationists. 

There  is  no  record  of  its  use  by  wildlife. 
Astragalus  mortonii  Nutt.  Morton  milkvetch. 

A  yellowish-flowered  perennial  1  to  2  feet  tall,  occurring  from  north- 
ern California  east  to  Wyoming  and  Montana  and  north  to  Washing- 
ton. It  may  be  found  as  a  pioneer  on  raw  road  cuts.  It  is  utilized  to 
some  extent  as  a  wild  forage  plant  in  the  Northwestern  States. 

Wildlife  use  of  the  species  has  not  been  recorded. 
Astragalus  nothoxys  Gray.  Sheep  loco. 

AragalluH  nothoxys    (Gray)    Heller,  Hamosa  nothoxys    (Gray) 
Rydb.,  Oxytropis  nothoxys  (Gray)  M.  E.  Jones. 

A  nearly  prostrate  branched  annual  or  perennial  of  southern  Ari- 
zona and  New  Mexico.  The  flowers  are  white,  sometimes  tipped  witli 
purple.  Numbered  among  the  more  poisonous  locoweeds,  it  is  harmful 
to  cattle  and  sheep. 

In  spite  of  its  harmful  properties,  it  proved  very  palatable  to  Sonora 
white-tailed  deer  and  mule  deer  when  fed  to  them  experimentally  in 
southern  Arizona   {152). 

Astragalus  nuttallianus  DC.  Nuttall  milkvetch. 

Hamosa  nuttalliana  (DC.)  Rydb. 

An  annual  of  Colorado,  Texas,  Oklahoma,  and  Arkansas.  It  is 
easily  confused  with  the  previous  poisonous  species,  but  has  much 
longer,  stout,  erect  or  ascending  peduncles.  It  is  reputedly  a  good  wild 
forage  plant. 

The  seeds  and  pods  have  been  found  in  stomachs  of  the  Arizona 
scaled  quail  ^  and  Gambel  quail. 

'^Russell,  Paul,  the  scaled  quail  of  new  Mexico.  1932.  [Unpublished  master's 
thesis.     Univ.  N.  Mex.,  Albuquerque,  N.  Mex.] 


34  MISC.    PUBLICATION    412,    U.    S.    DEPT.    OF   AGRICULTURE 

The  pods  are  stored  by  the  Plains  pocket  mouse  (3S)  and  the  banner- 
tailed  kangaroo  rat  (1J/.3;  216).  The  plants  are  cached  by  the  white- 
throated  wood  rat  {lJf3). 

Astragalus  nuttallianus  trichocarpus,  see  Astragalt&s  austrinus. 
Astragalus  rubyi  Green  and  Morris. 

A  spreading  prostrate  many-stemmed  perennial,  tufted  from  a  woody 
crown,  with  pinnate  leaves  and  purplish  flowers.  When  this  plant 
was  first  found  in  the  Ruby  Valley  of  southwestern  Montana  several 
years  ago  there  was  proposed  for  it,  by  Green  and  Morris  (<§5),  the 
name  Astragalus  ruhyi,  but  a  valid  description  was  not  published. 
Furthermore,  the  plant  has  since  been  considered  by  some  botanists 
to  be  the  Asiatic  Oxytropis  tenella  Fisch.  In  spite  of  the  fact  that  the 
plant  behaves  much  like  an  introduced  species,  it  does  not  compare 
exactly  with  specimens  of  O.  tenetta.,  and  its  true  identity  remains  in 
question.  As  it  occurs  in  Montana  it  is  somewhat  aggressive  and 
forms  dense  mats  2  to  5  feet  wide  in  moist  alkaline  bottom  lands. 
Recent  trials  show  it  to  be  of  promise  as  a  forage  plant,  and  its  pro- 
clivity for  highly  alkaline  soils  as  well  as  its  growth  form  may  prove 
it  of  erosion-control  value  on  such  sites.  It  has  been  called  ruby- 
vetch. 

There  is  no  record  of  its  use  by  wildlife. 
Astragalus  sileranus  M.  E.  Jones.  Slier  milkvetch. 

Phaca  Slier  ana  (M.  E.  Jones)  Rydb. 

A  decumbent  perennial  of  southern  Utah  and  northern  Arizona. 
The  flowers  are  yellowish-white  with  a  purple-tipped  keel. 

It  has  been  recorded  in  the  stomach  of  the  mule  deer. 
Atelophragma  alplnum,  see  Astragalus  alpinus. 

BAPTISIA 

A  genus  of  25  species  of  erect  perennial  herbs  confined  to  eastern 
North  America,  most  of  which  are  limited  to  the  southeastern  United 
States.  Baptisias  do  well  in  any  soil  under  common  treatment,  if  well 
exposed  to  the  sun.  A  few  species  of  the  genus  are  considered  poison- 
ous to  livestock,  particularly  B.  leucantha  Torr.  and  Gray,  which 
occurs  on  sandy  alluvial  soils  in  the  eastern  United  States.  The  only 
recorded  use  of  the  genus  by  wildlife  is  shown  by  seeds  of  some  species 
in  stomachs  of  the  bobwhite. 
Baptisia  tinctoria  (L.)  Vent.^     (pi.  11.)  Yellow  wild-indigo. 

A  branched  yellow-flowered  perennial  herb  of  dry  sandy  soil 
throughout  the  Eastern  States.  It  is  a  pioneer  plant  on  burned-over 
pine  land.  Indigo  dye  is  obtained  from  this  species,  as  it  is  from 
certain  other  species  of  the  genus.  The  root  and  sometimes  the  herb 
are  used  medicinally,  and  the  young  shoots  are  eaten  like  asparagus. 
Seed  produced  on  nursery  stock  is  frequently  worthless  because  of 
weevil  injury. 

8  An  American  botanist,  M.  L.  Fernald  (75),  has  recently  decided  that  the  plant  which 
has  been  known  in  this  country  as  Baptisia  tinctoria  is  not  the  same  plant  Linnaeus  had 
in  mind  when  he  first  used  the  specific  name.  Rather,  the  plant  Linnaeus  referred  to  is 
Avhat  we  have  called  B.  gihhesii  Small,  a  plant  of  South  Carolina's  Coastal  Plain.  So 
Fernald  proposes  the  name  B.  tinctoria  var.  fjibiesii  for  the  latter  plant  and  B.  tinctoria 
var.  crehra  for  the  more  \videly  distributed  plant  we  have  always  known  as  B.  tinctoria. 
In  the  northern  Appalachians  there  is  also  B.  tinctoria  var,  projecta  Fern.,  which  has 
longer  and  larger  flowers  than  the  other  varieties. 
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Bradburya  virginiana,  see  Centrosema  virginianum. 
Bradleia  see  Wisteria. 

Broussonetia  secundiflora,  see  Sophora  secundiflora. 
Caesalpinia  gilliesii,  see  Poinciana  giUiesii. 

CAJANUS 

A  genus  composed  of  the  single  following  variable  species,  prob- 
ably native  to  tropical  Africa  and  Asia. 
Cajanus  indicus  Spreng.  Pigeonpea. 

An  erect  herb  or  shrub  3  to  10  feet  tall  with  trifoliolate  leaves  and 
showy  yellowish  flowers,  now  widely  cultivated  and  naturalized 
throughout  tropical  countries.  Although  it  may  become  a  woody 
shrub,  it  is  cultivated  as  an  annual,  both  for  forage  and  for  its 
nutritious  edible  seeds,  especially  in  India  where  it  ranks  third 
among  leguminous  food  plants.  It  is  known  by  many  names,  such 
as  Congo  pea,  clhal,  and  toor.  It  thrives  in  southern  Florida,  but 
has  been  little  used  in  this  country. 

Trials  of  this  species  in  Alabama  to  determine  its  value  to  wildlife 
indicate  that,  although  early  plantings  produce  a  good  crop,  it  is  not 
a  useful  wildlife  plant  because  the  seed  fails  to  shatter  and  decays 
within  the  pod.^ 

CALLIANDRA 

A  genus  of  more  than  100  widely  distributed  species,  many  in 
tropical  America  and  a  few  in  India.  Five  species  extend  northward 
into  the  United  States  from  Texas  to  southern  California.  These  are 
all  low,  herbaceous  or  woody  perennials  similar  to  Acacia  but  differ- 
entiated from  members  of  that  genus  by  the  thickened  margin  of  the 
pod. 

In  addition  to  the  appended  specific  records,  stomach  analyses 
show  that  CaUiandra  seeds  have  been  eaten  by  the  western  white- 
winged  dove  and  the  leaves  and  twigs  by  the  prairie  dog  and  antelope 
jack  rabbit. 

CaUiandra  eriophylla  Benth.     (pi.  12.)  False-mesquite. 

Anneslia  eriophylla  (Benth.)  Britt. 

A  spreading  shrub  about  2  feet  high,  also  known  as  mesquitillo, 
bastard  mesquite,  and  fairy  duster,  which  occurs  from  western  Texas 
to  California.  The  globose  heads  of  attractive  purple  flowers  give 
rise  to  a  common  Spanish  name  for  the  plant,  yerba  bonita.  It  is 
a  valuable  forage  plant  furnishing  yearlong  browse  for  all  classes  of 
livestock,  which  frequently  keep  it  eaten  within  a  few  inches  of  the 
ground. 

Stomach  records  show  it  to  be  used  by  the  masked  bobwhite. 

D.  M.  Gorsuch  has  written  the  author  that  he  has  observed  its 
use  by  Gambel,  Arizona,  scaled,  and  Mearns  quails.     Both  the  Sonora 
white-tailed  deer  and  mule  deer  found  it  highly  palatable  when  it 
was  experimentally  fed  to  them  in  southern  Arizona  {152). 
CaUiandra  herbacea,  see  CaUiandra  humilis. 


^  Webb.   .Tames   W.      the  a'alue  of  ceutain  agronomic   plants  as  food  for  bobwhite 
QUAIL.      1939.      [Unpublished  master's  thesis,  Ala.  Polytech.  Inst.,  Auburn,  Ala.] 
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Calliandra  humilis  Benth.  Creeping  calliandra. 

A?ineslla    herhacea     (Engelm.)     Britt.    and    Eose,     Calliandra 
herbacea  Engelm. 

A  herbaceus  perennial  less  than  1  foot  liigli,  sometimes  woody  at 
the  base,  occurring  on  dry  hills  of  southern  New  Mexico  and  Arizona. 

Experimental  feeding  has  shown  it  to  be  highly  palatable  to  the 
Sonora  white-tailed  deer  {152) . 
Calliandra  reticulata  Gray.  Net  vein  calliandra. 

A  species  of  southern  New  Mexico  and  Arizona  much  like  the  pre- 
ceding. It  is  considered  a  good  soil  binder,  but,  like  C.  humilis^  it 
will  not  withstand  heavy  grazing. 

Seeds  have  been  found  in  the  stomachs  of  the  masked  bobwhite 
and  Gambel  quail. 

D.  M.  Gorsuch  states  in  correspondence  that  he  has  observed  the 
Arizona  scaled  quail  to  eat  the  seeds. 

CANAVALIA 

A  genus  of  a  dozen  species  of  herbs,  some  of  which  have  woody 
stems,  natives  of  the  Tropics,  where  the  plants  are  very  useful  for 
forage  and  green  manure  and  the  seeds  for  human  food. 
Canavalia  ensiformis  DC.     (pi.  13.)  Jackbean. 

Canavalia  gJadiata  var.  ensiformis  DC. 

A  coarse,  bushy,  or  climbing  annual  herb,  with  purple  flowers, 
introduced  from  the  West  Indies  and  grown  in  the  Southern  States 
to  a  limited  extent  as  a  forage  plant.  The  pods  make  good  snap 
beans  when  less  than  6  inches  long,  and  the  beans  themselves  are 
reputedly  used  as  a  coffee  substitute.  It  is  also  known  as  chickasaw- 
lima,  sworclbean,  and  sabrebean. 

Stoddard  {196)  planted  it  in  chufa  {Cyperus  esculentus  L.) 
patches  being  used  by  wild  turkeys,  and,  although  it  grew  and 
fruited  well,  the  birds  refused  to  eat  the  beans.  There  is,  in  fact,  no 
record  of  their  use  by  wildlife  in  this  country. 

CARAGANA 

Fifty  species  of  this  genus  occur  from  southern  Kussia  to  China, 
mostly  in  central  Asia.     Although  several  are  cultivated  as  hardy 
shrubs  in  the  United   States,   only  the   species  listed  below  is   of 
interest  here. 
Caragana  arborescens  Lam.     (pi.  12.)  Siberian  pea-tree. 

A  shrub  or  small  tree  up  to  20  feet  in  height,  with  bright-yellow 
ornamental  flowers.  It  is  best  adapted  to  sandy,  alkaline  soil  and 
sunny  situations  of  the  northern  Great  Plains,  and  is  rather  easily 
propagated  by  seeds,  root  cuttings,  or  layers.  Clipping  develops  it 
into  a  dense  hedge  which  thickens  rapidly  at  the  base.  Considerable 
use  has  been  made  of  it  in  shrub  buffer  strips  and  windbreak  bor- 
ders in  the  northern  Plains  States ;  in  Manitoba,  hedges  30  years  old 
are  20  feet  high.  It  has  also  been  used  to  a  limited  extent  in  the 
Lake  States  in  wildlife-erosion-control  plantings. 

In  the  Plains  it  provides  woody  cover  for  wildlife  where  such  cover 
is  scarce,  but  no  record  is  available  of  its  use  by  wildlife  for  food. 
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CASSIA 

The  genus  includes  more  than  400  species  of  herbs,  shrubs,  and 
trees  distributed  throughout  the  warmer  and  cool  temperate  parts 
of  the  world  except  Europe.  About  18  species  are  native  to  the 
United  States,  and  several  more  are  adventive,  or  naturalized,  in 
the  Southeast.  They  have  pinnate  leaves,  frequent  sunny  situations, 
and  are  adapted  to  a  variety  of  soils.  Most  Cassias  bear  no  bacterial 
nodules  on  their  roots.  Seeds  of  certain  species  have  been  shown 
to  be  poisonous  to  wildlife  (p.  8),  although  animals  naturally 
seem  to  avoid  them.  Those  with  toxic  or  medicinal  properties  are 
usually  called  sennas.  This  genus  and  Chamaecrista^  sometimes 
united,  are  here  considered  distinct,  for  reasons  stated  on  page  41. 

Stomach  records,  in  addition  to  specific  records,  show  that  Cassia 
seeds  have  been  eaten  by  the  eastern  mourning  dove,  horned  lark, 
eastern  meadow  lark,  greater  prairie  chicken  {115)^  lesser  prairie 
chicken,  mountain  quail,  and  Arizona  scaled  quail  (114),  California 
quail,  plumed  quail,  redhead,  shoveler,  eastern  field  sparrow,  eastern 
lark  sparrow,  English  sparrow,  white-crowned  sparrow,  white- 
throated  sparrow,  spurred  towhee,  and  Merriam  kangaroo  rat. 
Cassia  chamaecrista,  see  Chamaecrista  fasciculata. 
Cassia  fasciculata,  see  Chamaecrista  fasciculata. 

Cassia  marilandica  L.^°     (pi.  11.)  American  senna. 

Cassia  hehecarpa  Fernald,  Ditremexa  marilandica    (L.)    Britt. 
and  Rose. 

A  little-branched  pubescent  perennial  herb  3  to  8  feet  tall,  with 
large  yellow  flowers.  It  is  also  known  as  wild  senna  and  occurs  in 
moist  alluvial  soils  from  Massachusetts  to  North  Carolina,  west  to 
Indiana  and  Tennessee.  The  foliage  is  sometimes  used  medicinally 
111  place  of  the  old  world  senna  obtained  from  other  species  of  Cassia. 
The  nectaries  near  the  base  of  the  petiole  are  used  by  bees  as  the 
source  of  honey. 

The  only  wildlife  record  consists  of  seeds  found  in  the  stomach  of 
an  American  pintail. 

Cassia  leptocarpa  Benth.  Slimpod  cassia. 

Ditremexa  lei)tocarpa  (Benth.)  Britt.  and  Rose. 

A  yellow-flowered  herbaceous  perennial  of  our  Southwest  from 
Texas  to  Arizona,  ranging  southward  into  Mexico  and  South 
America. 

Stomach  records  show  seeds  eaten  by  the  Gambel  quail. 
Cassia  leptadenia,  see  Chamaecrista  leptadenia. 

Cassia  medsgeri  Shafer.  Medsger  cassia. 

Ditremexa  meclsgeri  (Shafer)  Britt.  and  Rose. 

A  smooth  yellow-flowered  biennial  or  perennial  herb  3  to  8  feet 
tall,  occurring  in  dry,  gravelly  soil  from  Pennsylvania  to  Iowa,  south 
to  Kansas,  Texas,  and  Georgia. 

1"  According  to  M,  L.  Fernald  (76),  American  botanists  for  a  century  and  a  half  thought 
the  plant  Linnaeus  called  Cassia  marilandica  was  hairy,  so  when  J.  A.  Shafer  found  a 
smooth  plant  in  western  I'ennsylvania  he  named  it  C.  medsgeri.  However.  Fernald  recently 
discovered  that  the  specimen  to  which  Linnaeus  had  given  the  name  C.  rnariJandica  was 
really  smooth,  and  therefore  actually  the  same  as  C.  medsgeri.  Fernald  therefore  considers 
the  latter  name  synonymous  with  C.  marilandica  and  has  proposed  the  name  C.  hebecarpa  for 
the  hairy  plant  known  to  Americans  as  C.  marilandica. 
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In  correspondence  with  the  author  H.  L.  Blakey  writes  that  he 
has  observed  the  seeds  to  be  eaten  by  the  eastern  turkey  in  Missouri 
and  Arkansas,  and  Verne  E.  Davison  states  that  they  are  sparingly 
consumed  b,y  the  bobwhite  in  the  Southeast. 
Cassia  nictitans,  see  Chamaecrisfa  nictitans. 

Cassia  occidentalis  L.     (pL  11.)  Coffee  senna. 

Biti'einexa  Occident  alls  (L.)  Britt.  and  Rose. 

A  much-branched  yellow-flowered  glabrous  annual  4  to  6  feet  tall. 
The  seeds  are  sometimes  used  as  a  coffee  substitute,  hence  the  ver- 
nacular name,  and  the  plant  is  also  known  as  styptic-weed.  It  occurs 
from  Virginia  to  Missouri,  south  to  Florida  and  Texas,  and  in  the 
Tropics  of  both  hemispheres.  Although  often  considered  a  weed,  this 
plant  is  of  possible  value  as  a  sand  binder  in  the  Southern  States,  for 
it  grows  well  in  sand  and  is  very  heat-  and  drought -resist  ant. 

The  only  wildlife  use  recorded  is  shown  by  seeds  found  in  the 
stomach  of  a  Florida  duck. 
Cassia  procumbens,  see  Chamaecrista  nictitans. 
Cassia  robusta,  see  Chamaecrista  rohusta. 
Cassia  tomentosa  L.  f .  Hoary  cassia. 

A  shrub  or  small  tree  with  large  showy  deep-yellow  flowers.  A 
native  of  Mexico,  it  is  cultivated  as  an  ornamental  in  southern  Cali- 
fornia where  it  has  also  been  used  as  an  erosion-control  plant,  although 
now  abandoned  in  favor  of  plants  yielding  more  litter  and  better  wild- 
life food  and  cover. 

There  is  no  record  of  its  use  by  American  Avildlife. 
Cassia  tora  L.     (pi.  11.)  Sickle  senna. 

Emelista  tora  (L.)  Britt.  and  Eose. 

A  glabrous  annual  about  2  feet  tall,  Avith  yellow  flowers  sometimes 
1  inch  broad.  It  occurs  along  river  banks  from  Pennsylvania  to  In- 
diana and  Missouri,  south  to  Texas  and  Florida.  A  common  weed 
in  our  Southern  States,  it  is  also  found  throughout  the  Tropics,  and 
is  sometimes  called  low  senna.  Because  of  its  vigorous  growth,  it  has 
been  recommended  as  a  green  manure  plant  in  Texas  {157) . 

A  few  seeds  have  been  found  in  the  stomachs  of  the  bobwhite  and 
mallard,  although  experiment  has  shown  the  seeds  in  quantity  to  be 
poisonous  to  bobwhite  (p.  8). 

Cassia  wislizenii  Gray.  Wislizenus  cassia. 

Cassia  wrightii,  see  Chamaecrista  wrightii. 

A  shrub  of  southern  Arizona  and  New  Mexico  with  dark-green 
foliage  and  large  yellow  fragi^ant  flowers.  It  is  considered  useful  for 
highway  erosion-control  plantings,  especially  on  dry  alkaline  soils. 

There  is  no  recorded  use  by  wildlife. 

CENTROSEMA 

A  genus  containing  30  species  of  twining  or  trailing  herbs  with  3- 
to  7-f oliolate  leaves,  mostly  natives  of  tropical  America,  two  of  which 
occur  in  the  eastern  United  States. 

Centrosema  arenicolum  nov.  comb.  Florida  butteiHy-pea. 

Bradhmya  arenicola  Small. 

A  species  similar  to  the  following  but  with  leaflets  somewhat 
heart-shaped  instead  of  rounded  at  the  base.  It  is  confined  to  central 
Florida  pine  lands  and  is  without  recorded  wildlife  utilization. 
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Centrosema  virginianum  (L.)  Benth.  (pi.  12.)  Piedmont  butterfly-pea. 
Bradbury  a  virgmiana  (L.)  Kuntze,  CJitoria  rirgiyiiana  L. 

A  perennial  twining  vine  Trith  large  axillary  lavender  flowers, 
sometimes  cultivated  (as  C.  grandif.orum)  and  easil}"  grown,  bloom- 
ing the  first  season  from  seed.  It  is  found  in  dry  sandy  situations 
of  the  Coastal  States  from  New  Jersey  to  Florida,  Arkansas,  and 
Texas,  and  has  been  called  the  Gulf  Coast  pea  and  Coastal  butterfly- 
pea. 

Stomach  records  show  the  seeds  of  this  species  to  be  an  important 
food  of  the  bob  white  in  the  southeast  ^^  {138;  192) . 

CERATONIA 

A  genus  of  the  single  species  listed  below,  which  in  the  Mediter- 
ranean region  is  considered  a  very  useful  tree. 
Ceratonia  siiiqiia  L.     (j3l.  12.)  Carob. 

A  beautiful  drought-resistant  evergi^een  tree  with  broad  gioss}^  dark- 
green  leaves,  native  to  the  eastern  Mediterranean  region.  It  is  also 
known  as  algarroba  and  St.  John's  bread.  In  this  country  it  is 
grown  largely  as  an  ornamental  and  shade  tree  in  southern  Florida 
and  California,  although  in  California  at  least  the  pods  are  locally 
ground  for  cattle  food.  The  large  flat  pods  contain,  big  seeds  and  a 
sugary  pulp,  which  are  reputed  by  some  to  be  the  ''locusts"  and 
'"honey"  which  John  the  Baptist  ate  in  the  wilderness.  The  pods 
are  the  "husks''  which  the  Prodigal  Son  would  fain  have  eaten.  The 
tree  has  been  recommended  {188)  as  a  promising  crop  for  steep, 
rocky,  arid  slopes  wherever  a  Mediterranean  or  "orange"  climate  pre- 
vails, for  the  seeds  and  pods  provide  food  for  both  man  and  livestock. 
So  far  as  known,  it  lacks  root-nodule  formation. 

There  is  no  record  of  its  use  by  American  wildlife. 
Cercidiopsis  micropliylla,  see  Cercidiiun  micro phyUum. 

CERCIDIUM 

About  10  species  belong  to  this  genus;  they  are  shrubs  and  trees 
native  to  the  warmer,  drier  parts  of  the  Americas,  half  of  which  are 
represented  in  desert  areas  from  southern  Texas  to  California.  Be- 
cause the  compound  leaA^es  are  tiny  and  early  deciduous,  the  gTeen 
bark  is  conspicuous.  Descriptive  of  the  bark  is  the  Spanish  name 
paloverde,  applied  to  members  of  the  genus.  The  plants  are  of  forage 
value  to  livestock  only  during  periods  of  prolonged  drought  or  when 
other  foods  are  scarce.  The  pods  are  nutritious,  fairly  palatable,  and 
sometimes  ground  into  meal  for  human  use.  They  are  good  honey 
plants  and  produce  a  type  of  cover  useful  both  as  wildlife  shelter  and 
soil  protection. 

In  addition  to  the  subjoined  specific  records,  the  pods  and  seeds  of 
species  of  Cercidium  are  known  by  stomach  records  to  serve  as  food 
for  the  antelope  ground  squirrel,  Harris  ground  squirrel,  mountain 
sheep,  and  an  unidentified  kangaroo  rat.^- 

"  See  footnote  5.  p.  26. 

1-  Smith,  C.  F.  food  habits  or  kangaroo  sats.  U.  S.  Bur.  Biol.  Survey.  1936.  [Un- 
published report.] 
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Cercidium  floridum  Bentii.     (pi.  12.)  Blue  paloverde. 

Cercidhi/n    torieyanum    (Wats.)    Sarg..   ParJclnsonkt    torreyrino 
Wats. 

A  ciroiiglit-resistant  compact  tree  15  to  25  feet  high  that  occiu^s  iii 
sandy  washes  or  depressions  m  southern  California  and  Arizona.  Its 
profuse-  blossoms  give  a  golden  color  to  the  desert  landscape  in  early 
spring.  The  wood  is  useful  and  the  flowers  are  of  some  value  for  honey 
production.  It  has  been  recommended  for  controlling  erosion  on 
mountain  roads  in  the  arid  parts  of  southern  California.  {l-22a). 

Stomach  records  show  the  seeds  to  be  eaten  by  Gambel  quail.  Mer- 
riam  kangaroo  rat,  and  desert  pocket  mouse. 

The  twigs  are  of  some  hnportance  as  browse  for  mule  deer  in  Cali- 
fornia {63).  and  mule  deer  in  southern  Arizona  showed  a  fair  liking 
for  the  plant  when  it  was  experimentally  fed  to  them  {ld2).  The 
plant  is  a  favorite  browse  of  the  desert  mule  deer  {133),  and  the 
seeds  are  eaten  by  antelox^e  gromid  squirrels  {109) . 
Cercidium  microphyllnm  (Torr.)  Eose  and  Jolinston.  Yellow  paloverde. 
Cercidiopsh  mk-ropkyV.a  (Torr.)  Britt.  and  Eose.  ParJchi^onki 
nvcropliylla  Torr. 

A  yellow-flowered  shrub  or  small  tree  up  to  25  feet  in  height,  occur- 
ring in  gravelly  soils  and  washes  of  Aiizona  and  southern  California. 
It  is  sometimes  called  littleleaf  hoi^ebean.  Usually  5  to  10  feet  tall, 
under  favorable  conditions  it  reaches  tree  form. 

It  has  been  observed  to  be  browsed  by  the  antelope  jack  rabbit  and 
California  jack  rabbit  {217). 
Cercidium  toiTeyanum.  see  Cercidivm-  forklum. 

CERCIS 

A  genus  containing  half  a  dozen  trees  and  shrubs  native  to  the  north 
temj)erate  regions  of  both  hemispheres.  Three  or  four  species  are 
generally  recognized  in  the  United  States.  They  are  graceful  trees 
or  shrubs,  profusely  producing  showy  pink  blossoms  in  clusters  on 
the  old  wood  in  early  sprmg  before  the  leaves  appear.  They  grow 
well  in  rich,  sandy,  somewhat  moist  loam  and  have  been  widely  used 
in  erosion-control  plantings.  Their  broad  attractive  simple  leaves 
are  rather  leathery  and  not  eaten  by  livestock. 
Cercis  canadensis  L.     (pi.  12.)  Eastern  redbud. 

A  tree  up  to  40  feet,  occurring  throughout  the  United  States  east  of 
the  ninety-eighth  meridian.  It  is  sometimes  known  as  Judas-tree 
and  in  the  Xoithern  States  is  higlily  prized  as  an  ornamental.  In 
erosion-control  plantings  it  has  proven  only  mildly  successful.  The 
sweet  flower  buds  are  sometimes  served  in  salads,  and  the  flowers  are 
a  fair  source  of  honey. 

Stomach  records  show  the  seeds  are  eaten  by  the  bobwhite.  for 
which  it  is  considered  an  important  food  {192),  rose-breasted  gros- 
beak, ring-necked  pheasant,  and  Virginia  deer. 

In  correspondence  with  the  author,  L.  M.  Dicker  son  writes  that  he 
observed  the  cardinal  eating  seeds  from  the  pods  in  Oliio  and  E.  Y. 
Komarek  states  that  he  has  observed  gray  squirrels  feeding  on  the 
buds  and  possibly  seeds. 
Cercis  occidentalis  Torr.  Western  redbud. 

A  western  counterpart  of  the  eastern  redbud.  also  known  as  Cali- 
fornia or  mountain  redbud.  which  occurs  fi'om  California  to  Texas. 
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It  has  been  used  locally  in  erosion-control  plantings  in  California. 
The  buds  and  seeds  have  been  found  in  stomachs  of  the  Arizona 
scaled  quail,  and  the  plant  has  been  observed  to  be  heavily  browsed  by 
mule  deer  in  California  {16-j). 

CHAMAECRISTA 

One  hundred  species  of  herbs  and  shrubs  of  this  genus  occur 
throughout  the  warmer  parts  of  the  world.  About  25  are  found  in 
the  United  States,  mostly  in  the  Southeast,  although  a  few  extend 
north  along  the  Atlantic  Coast  into  the  Northeastern  States  or 
westward  into  Arizona.  The  genus  is  often  confused  with  Cassia^ 
under  which  name  the  two  genera  are  frequently  combined;  both 
have  pinnately  compound  leaves.  However,  there  is  good  reason  to 
consicter  them  distinct.  The  flowers  of  CaHHia  are  essentially  regular, 
whereas  those  of  Chamaecristci  are  somewhat  irregular;  the  leaves  of 
Cassia  are  not  sensitive  to  the  touch,  whereas  those  of  Chamaecrista 
are;  bacterial  root  nodules,  which  occur  in  Chamaecrista^  are  usually 
absent  in  Cassia.  Chamaecristas  are  now  being  tried  in  the  Southeast 
to  control  erosion  on  galled  s^Dots  and  field  borders,  where  they  will 
frequently  reseecl  to  good  stands.  Scarification  is  necessary  to 
assure  high  germination.  They  are  pioneer  plants  which  volunteer 
after  light  disking,  a  wildlife-management  practice  sometimes  em- 
ployed to  maintain  native  legumes.  When  they  are  ripe,  the  pods 
split  open  with  explosive  force,  throwing  the  seeds  several  feet  from 
their  source ;  quail  scratch  for  them  throughout  the  winter  where  the 
seeds  are  not  covered  by  snow. 

In  addition  to  the  specific  records  given  below,  stomach  contents 
show  that  seeds  of  the  genus  have  been  eaten  by  the  eastern  cardinal 
{26)  and  Virginia  deer. 
Chamaecrista  fasciculata  (Michx.)  Greene,     (pi.  11.) 

Showy  partridge-pea. 
Cassia  cliamaecrista  L..  Cassia  fasciculata  Michx.,  Cassia  robusta 
Pollard. 

An  erect  or  spreading  annual  herb  1  to  3  feet  high,  with  showy 
yellow  flowers  sometimes  1  inch  wide.  It  occurs  in  dry  fields  and 
meadows  from  Massachusetts  to  Florida,  west  to  South  Dakota  and 
New  Mexico.  It  is  also  called  prairie  senna,  large-flowered  sensitive- 
pea,  and  dwarf  cassia.  It  naturally  grows  in  dense  stands,  produc- 
ing litter  good  for  quail  to  feed  in  and  tough  plant  stalks  that  fur- 
nish retreat  for  wildlife.  Trials  on  field  borders  for  wildlife  and 
erosion  control  in  the  Southeast  have  indicated  the  plant  is  useful 
for  this  purpose.  Sometimes  an  annual  lespedeza  is  sown  with  it 
to  provide  a  better  soil-protecting  cover.  It  is  practically  the  only 
legume  occurring  on  land  to  be  devoted  to  tobacco  to  which  the 
tobacco  farmer  does  not  object.  In  Georgia  and  Florida  it  is  con- 
sidered an  important  honey  plant,  often  occurring  where  few  other 
honey  plants  are  found  and  providing  nectar  in  late  midsummer 
before  autumn  honey  flowers  bloom.  Honey  is  obtained,  not  from 
the  nectarless  flowers,  but  from  nectaries  at  the  base  of  the  petiole. 

Stomach  records  show  seeds  are  eaten  by  the  ring-necked  pheasant 
(^(?^),  bobwhite,  mallard,  and  brown  thrasher. 
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It  is  considered  an  important  food  of  the  bobwhite  in  tlie  Soiitli- 
east  ^^  {loS;  19,2)  and  lias  been  observed  to  be  eaten  by  Virginia 
deer  in  Alabama.^*  E.  Y.  Komarek  writes  to  the  author  that  cotton 
rats  and  oklfield  mice  eat  a  gTead  many  seeds  of  this  legiune:  he  has 
fotmd  cut  phmts  and  food  remains  in  cotton  rat  runways  and  remains 
of  seeds  and  pods  in  oldfield  mice  burrows.  It  has  been  found  in  caches 
of  the  Louisiana  pocket  gopher  (6'.9). 
Chamaecrista  leptadeiiia    (Greenman)    CockerelL 

Greeiiinan  partiidge-pea. 
Cassia  Jeptadema  Greenman. 

A  low.  erect  or  ascending  annual  with  small  yellow  flowers.  It 
occurs  from  western  Texas  to  southern  Arizona,  and  is  frequently 
abundant  on  overgrazed  areas. 

The  seeds  have  been  found  in  stomachs  of  the  masked  bobwhite  and 
Gambel  quail. 

It  is  considered  an  important  food  of  the  banner-tailed  kano-aroo 
rat  {10). 

Chamaecrista  nictitans  (L.)  Moench.     (pi.  11.)     Sensitive  partridge-pea. 
(Inssn:/  j,rorniiihti,s  I_.  (\  „irf]tnn:<  L..  Chamaecrista  procumhens 
(L. )  Greene. 

An  annual  or  sometimes  perennial,  erect  or  decumbent  herb  up  to 
2  feet  in  height,  with  small  yellow  flowers  about  one-fourth  inch  long. 
It  occtirs  in  dry  or  moist,  sandy  soil  from  ]Maine  to  Georgia,  west  to 
Texas  and  Kansas.  It  has  been  planted  witli  annual  lespedezas. 
usually  under  mtdch.  to  aid  m  the  control  of  eroding  areas  in  the 
Southern  States.  However,  it  is  very  stisceptible  to  an  anthracnose 
disease  that  attacks  the  plants  when  in  floiv\-er,  causing  them  to  wilt 
and  assume  a  bmmed  appearance,  and  although  good  germination  is 
obtained,  most  plants  propagated  by  man  are  thus  prevented  from 
reaching  seed-producing  maturity. 

Seeds  have  been  recorded  from  stomachs  of  the  eastern  mourning 
dove.^°  eastern  meadow  lark,  eastern  turkey,^^  and  bobwhite,  for  which 
it  is  considered  an  important  food  ^'  {138;  192). 
Chamaeensta  prociimbens,.  see  Chamaecrista  nictitans. 
Cliamaecrista  robiista.  see  Chamaecrista  fa-^cicuJata. 
Chamaecrista  wriglitii   (Gray)   Woot.   and  Standi. 

Wright  partridge-pea. 

A  low  perennial  of  southern  Xew  Mexico  and  Arizona,  with  large 
shovry  yellow  flowers. 

The  seeds  have  been  found  in  stomachs  of  the  Gambel  quail. 

CICER 

A  genus  containing  a   dozen  species  of  pealike  plants  native  to 
western  Asia  and  the  Mediterranean  region. 
Cicer  arietiiium  L.     ('pi.  1."^)  Chickpea. 

A  hairy  bushy  Eurasian  annual  aboiu  '2  feet  high,  sometimes  called 
garbanzo,  adapted  especially  to  semiarid  areas.     The  herbage  is  con- 

1"  See  footnote  5.  p.  26. 

^^  Rugi-'les.  Dyer  N.  sttdies  ox  the  fo  >d  habits  of  the  white-taii.ed  deer  ix  Ala- 
bama.    i9o8.     "[Unpublislied  master's  thesis.  Ala.  Polytech.  Inst..  Auburn.  Ala.] 

1=  See  footnote  .5.  p.  26. 

i«BlakeT,  H.  L.  the  wild  turkey  ox  the  Missouri  ozark  raxge  (prelimixary  re- 
port i,  r.  S.  Bur.  Biol.  Survev  Wildlife  Research  and  Manacement  Leaflet  BS-T7.  31  pp., 
19.37.      [Mimeographed.] 

1'  See  footnote  5,  p.  26. 
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sidered  poisonous  to  livestock.  It  is  much  grown  in  southern  Europe, 
Asia,  and  ^lexico  for  its  seeds,  which  are  used  for  cattle  and  human 
food.  In  India  it  is  a  staple  crop,  called  gram,  and  annually  occupies 
some  14  million  acres  of  land  {116).  It  has  been  grown  locally  for 
its  seed  in  southern  California. 

There  are  no  records  of  its  use  by  American  wildlife. 

CLADRASTIS 

The  following  species  is  the  only  member  of  the  genus  that  occurs 
in  this  hemisphere.  Three  others,  also  trees,  are  indigenous  to 
eastern  Asia. 

Cladrastis  lutea  (Michx.)  Koch.  Yellowwood. 

A  beautiful  ornamental  tree  with  pinnate  leaves  and  handsome 
clusters  of  white  flowers,  spreading  crown,  and  short  trunk.  Also 
known  as  virgilia,  yellow  locust,  and  gopher  wood,  it  is  found  native 
in  rich  woods  and  on  calcareous  bluffs  in  Kentucky,  Tennessee,  and 
North  Carolina,  and  is  much  cultivated  and  hardy  north  to  New 
England  and  Ontario.  The  wood  yields  a  clear  yellow  dye.  It  is  of 
local  importance  as  a  honey  plant. 

There  is  no  record  of  its  use  by  wildlife. 

CLITORIA 

A  genus  of  vSome  30  species  of  twining,  perennial  herbs  and  shrubs, 
mostly  of  the  Tropics  and  subtropics.     Only  the  following  species  is 
native  to  the  United  States. 
Clitoria  mariana  L.     (pi.  13.)  Clitoria. 

An  erect  or  ascending  occasionally  twining  trifoliolate  hardy  per- 
ennial with  large  pale  blue  or  pinkish  floAvers  about  2  inches  long. 
It  has  also  been  called  butterfly-pea  and  occurs  in  dry  sandy  soil 
from  New  York  to  Florida,  west  to  Missouri,  Texas,  and  Arizona. 
Its  somewhat  rhizomatous  roots  and  vining  stems  make  it  a  good  soil 
binder,  although  it  has  not  yet  been  used  to  control  erosion.  It  is  said 
to  be  a  nutritious  food  for  livestock. 

The  seeds  have  been  found  by  stomach  analysis  to  be  used  sparingly 
by  the  bobwhite.^^ 
Clitoria  virginianaj  see  C entrosema  mrginianum. 

COLUTEA 

A  genus  of  a  dozen  species,  chiefly  shrubs,  native  to  southern  Europe, 
northern  Africa,  and  Asia. 
Colutea  arborescens  L.     (pi.  13.)  Tree  colutea. 

A  yellow-flowered  shrub  native  to  southern  Europe  and  northern 
Africa,  sometimes  15  feet  in  height.  It  is  also  called  bladder-senna, 
is  drought-resistant,  sometimes  cultivated  as  an  ornamental,  and  occa- 
sionally adventive  in  the  Eastern  States.  It  has  been  used  in  gully, 
windbreak,  and  shelterbelt  plantings  in  the  southern  Great  Plains  and, 
to  a  lesser  extent,  in  the  Southwest.  However,  it  is  difficult  to  estab- 
lish on  eroded  sites. 

There  is  no  record  of  its  use  by  American  wildlifeo 

^  See  footnote  5,  p.  26. 
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CORONILLA 

A  genus  of  about  20  species  of  herbs  and  shrubs  native  to  the 
Mediterranean  region. 
Coronilla  varia  L.      (pi.  13.)  Crownvetcli. 

An  herbaceous  perennial,  with  pinnate  leaves  and  pinkish-white 
flowers  in  long-stalkecl  clusters.  It  is  aclventive  in  the  eastern  United 
States,  where  it  is  used  as  a  hardy,  trailing  border  plant  in  gardens. 
It  shows  considerable  vigor  on  unimproved  soils  in  the  Northeastern 
States,  where  it  is  best  adapted;  and  its  creeping  stems,  strong  root- 
stocks,  and  reclining  habit  of  growth  indicate  that  it  might  provide 
a  ground-cover  of  considerable  erosion-control  value.  It  has  been 
used  to  some  extent  as  a  bank  stabilizer,  and  it  has  been  grown  as  a 
protective  soil  cover  in  Christmas-tree  plantations  of  Norway  spruce. 
Avhere  its  presence  is  said  to  increase  the  growth  of  the  trees.  Its  shade 
tolerance  indicates  a  potential  value  for  field  border  plantings,  pro- 
vided trials  show  that  it  is  not  too  aggressive.  It  does  not  seed  well, 
and  the  seeds  must  be  scarified  and  inoculated  to  obtain  even  a  thin 
stand,  although  once  established  the  plants  spread  by  rootstocks. 
These  rootstocks  may  not  be  easily  eradicated  by  plowing,  so  the  use 
of  the  species  may  prove  to  be  limited  to  special  sites.  Where  not 
controlled,  as  in  a  sandy  area  south  of  Asbury,  N.  J.,  it  seems  able  to 
smother  Japanese  honeysuckle  and  broomsedge.  It  has  some  value 
as  forage. 

There  is  no  record  of  its  use  by  xVmerican  wildlife. 

COURSETIA 

A  genus  including  more  than  a  dozen  species  of  trees  and  shrubs, 
largely  of  South  and  Central  America.  Two  species,  both  shrubs 
or  small  trees,  occur  in  the  United  States.  One  of  these  is  Coursetia 
aodllaris  C.  and  R.,  known  as  Texas  coursetia  and  baby  bonnets, 
which  is  found  in  southern  Texas.  The  other  is  Coursetia  gJandii- 
losa  Gray  {C.  microphyUa  Gray),  the  rosary  coursetia  (pi.  13),  of 
southern  Arizona.  A  lacquer  insect  occurs  on  the  latter  species, 
which  is  considered  fair  browse.  There  is  no  record  of  their  use  by 
wildlife. 

Cracca  purpurea,  see  Teplirosia  purpurea. 
Cracca  spicata,  see  Tephrosia  spicata. 
Cracca  tenella,  see  Tephrosia  fenelJa. 
Cracca  virginiana,  see  Tephrosia  virginiana. 

CROTALARIA 

A  large  genus  of  about  600  species  of  warm-latitude  shrubs  and 
herbs,  with  their  major  development  in  tropical  Africa.  Nine  spe- 
cies, annual  and  perennial  herbs,  are  native  to  the  eastern  and 
southern  United  States,  and  as  many  other  introduced  species  may 
occur  as  escapes.  The  genus  name  comes  from  the  Greek  Avord 
meaning  clapper  or  rattle  ("as  in  CrotaJns^  the  rattlesnake  genus)  and 
refers  to  the  noise  that  can  be  made  by  shaking  the  many  loose  seeds 
in  the  pod.  The  valuable  sunn-hemp,  Crofaharia  jiincea  L.,  an  im- 
portant source  of  fiber  in  India,  is  unique  as  a  fiber  species  among 
leguminous  plants. 
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A  few  species  of  Crotalaria  are  already  being  used  and  several 
others  are  being  tested  in  this  country  for  their  value  as  forage, 
green  manure,  and  cover  crops  (pi.  1,  A-^  pi.  3,  A).  Many  have  a 
bitter  taste  and  are  avoided  by  livestock.  The  seeds  of  some  species 
are  considered  poisonous  to  livestock,  poultry,  and  quail  (p.  8)  but 
not  a  great  deal  is  known  of  their  harmful  properties.  It  is  well, 
therefore,  to  confine  any  use  of  possibly  toxic  species  to  areas  inac- 
cessible to  livestock.  They  are  treated  as  summer  annuals  and  culti- 
vated forms  will  not  withstand  temperatures  below  28°  F.  without 
damage.  A  well-drained,  light,  sanely  or  loamy  soil  is  necessary  for 
their  best  development. 

Crotalaria  angulata  Mill.  Eoimdleaf  crotalaria. 

Crotalaria  niarithna  Chapman,  C.  rotmidifolla  (Walt.)   Poir. 

A  native  thick-rooted  prostrate  perennial,  with  yellow  flowers  about 
one-half  inch  long  and  blades  of  the  unifoliolate  leaves  orbicular  to 
ovate.  It  occurs  in  dry,  sandy  soil  from  Florida  to  Louisiana,  north 
to  Missouri  and  Virginia. 

Stomach  records  show  the  seeds  to  be  eaten  by  the  bobwhite. 
Crotalaria  intermedia  Kotschy.  Slenderleaf  crotalaria. 

An  African  species  sparingly  used  in  this  country  as  a  green- 
manure  crop  and  occurring  as  an  escape  in  the  southern  Coastal 
Plain.  It  is  an  erect  species  up  to  6  feet  in  height,  with  yellow, 
purple-veined  flowers  and  trifoliolate  leaves  with  linear  leaflets. 
It  is  frequently  found  in  commercial  seed  sources  of  Florida  beggar- 
weed  {Desmodium,  fortaosiim) .  Cattle  eat  it  readily,  and  it  has  been 
used  for  hay  in  northern  Florida. 

'Wliether  its  seeds  are  toxic  to  wildlife  has  not  been  determined; 
there  is  no  recorded  use  by  wild  animals. 
Crotalaria  lupuliiia,  see  Crotalaria  pumiJa. 
Crotalaria  maritima,  see  Crotalaria  angidata. 
Crotalaria  mucronata,  see  Crotalaria  striata. 

Crotalaria  pumila  Ortega.  Southwestern  crotalaria. 

Crotalaria  lupulina  H.  B.  K. 

A  widespread  variable  perennial  of  Florida  and  the  Southwest. 
The  flowers  are  yellowish,  and  the  leaflets  of  the  trifoliolate  leaves  are 
obovate.  It  is  of  some  wild  forage  value,  and  nursery  trials  have 
produced  plants  much  more  leafy  and  luxuriant  than  the  native  stock 
from  which  seed  was  gathered. 

Seeds  are  known  by  stomach  analysis  to  be  eaten  by  the  Arizona 
scaled  quail. 
Crotalaria  pnrshii  DC.  Pm^sh  crotalaria. 

A  native  perennial,  with  yellow  flowers  and  unifoliolate  leaves  that 
are  variable  in  form.  It  occurs  in  grassy  pinelands  of  the  Coastal 
Plain  from  Virginia  to  Texas. 

Seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Crotalaria  retzii,  see  Crotalaria  sfectahilis. 
Crotalaria  rotundifolia,  see  Crotalaria  angidata. 
Crotalaria  sagittalis  L.  Winged  crotalaria. 

A  very  variable  low-growing  native  annual,  or  sometimes  stout- 
based  perennial  herb,  with  yellow  flowers  and  narrow  unifoliolate 
leaves.     It  occurs  mostlv  in  the  Coastal  Plain,  but  extends  north 
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along  the  Atlantic  Coast  to  the  New  England  States  and  along  the 
Mississippi  River  to  South  Dakota.  The  seed  is  poisonous  to  live- 
stock and  causes  a  serious  disease  of  horses  {133) . 

A  few  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Crotalaria  spectabilis  Roth.     (pi.  14.)  Showy  crotalaria. 

Crotalaria  retzil  Hitchc. 

A  tall  branching  annual,  with  showy  yellow  flowers  and  large 
simple  obovate  leaves.  It  is  native  to  India,  but  is  now  grown 
throughout  the  Tropics  and  locally  in  this  country,  where  it  occurs 
as  an  escape  from  Virginia  to  Florida.  It  is  used  as  a  green  manure 
and  cover  crop  in  sandy  well-drained  soils  and  has  proved  especially 
valuable  in  Florida  tung  and  citrus  groves  before  the  trees  are  tall 
enough  to  produce  much,  shade.  The  seeds  are  considered  toxic  to 
quail  (p.  8).  Its  value  to  the  wildlife  manager  in  the  Southeast, 
however,  is  indicated  by  Stoddard  {195^  p.  l^),  who  writes  of  it  in 
an  area  where  it  was  grown  under  tung  trees : 

As  humus  and  nitrogen  built  up  in  the  soil  following  spring  disking  of  the 
crotalaria,  increasingly  better  crops  of  the  valuable  "bull  grass"  (Boc's  pas- 
palum),  Florida  beggarweed,  and  sesbania  have  come  in,  producing  many  times 
the  quail  food  grown  previous  to  the  introduction  of  the  crotalaria. 

Crotalaria  striata  DC.     (pi.  14.)  Striped  crotalaria. 

Crotalaria  mucro'iWbta  Desv.^^ 

An  introduction  from  eastern  Africa  used  somewhat  as  a  green 
manure  and  cover  crop  in  the  South.  It  has  large  trifoliolate  leaves, 
and  the  yellowish  flowers  are  boldly  streaked  with  purplish-brown; 
hence  the  vernacular  name  here  applied  to  the  species. 

No  use  by  wildlife  has  been  recorded. 

CYAMOPSIS 

A  genus  of  a  few  species  of  herbaceous  annuals  native  to  the 
Tropics  of  the  Old  World. 

Cyamopsis  psoraloides  DC.  Guar. 

Cyaiiiopsis  tetragonolohus  (L.)  Taub. 

An  annual,  drought-resistant,  erect  herb  2  to  3  feet  tall,  with 
angularly  toothed  trifoliolate  leaves  and  axillary  racemes  of  small 
purplish  flowers.  It  is  also  called  cluster  bean  and  is  a  native  of 
India,  where  it  is  grown  for  forage;  there  the  small  pods  are  used 
to  a  limited  extent  for  hinnan  food  and  the  seeds  for  fattening  cat- 
tle. It  is  adapted  to  about  the  same  conditions  as  cowpeas  and  has 
been  grown  experimentally  throughout  the  southern  United  States. 

At  San  Antonio,  Tex.,  observations  that  bobwhites  avidly  eat  the 
seeds  have  been  authenticated  by  stomach  analysis. 
Cyamopsis  tetragonolobus  (L.)  Taub.,  see  Cyamopsis  psoraloides. 

CYTISUS 

About  50  species  of  shrubs  and  small  trees  belong  to  this  genus. 
They  are  mostly  natives  of  the  Mediterranean  region,  and  several  are 
cultivated  for  their  showy  flowers.  Although  but  a  single  species  is 
treated  below,  Cytisus  canariensis  Kuntze,  the  genista  of  florists,  and 

i»  Although  Crotalaria  mucronata  is  the  niime  botanists  now  recommend  for  this  species 
(179),  the  familiar  C.  striata  is  retained  here. 
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Cyflsus  proJiferus  L.,  both  shrubs  native  to  the  Canary  Ishmcls  and 
cultivated  as  ornamentals,  have  received  some  attention  in  California 
as  erosion-control  plants. 

Cytisus  scoparius  (L.)  Link.     (pi.  13.)  Scotch  broom. 

Spartium  scoparium  L. 

An  evergreen  shrub  up  to  10  feet  in  heiofht.  producing  masses  of 
brilliant  yellow  flowers  in  early  Spring.  It  has  been  introduced  from 
Etirope  and  is  established  in  the  northeastern  and  northwestern 
United  States.  It  grows  well  on  poor  soils  and  has  been  recom- 
mended as  a  soil  renovator  becattse  of  the  potash  content  of  the 
litter  it  produces.  It  is  drought -resist  ant  and  occurs  most  com- 
monly in  open  sandy  sites,  although  it  will  grow  on  loam  and  clay 
and  tolerate  saline  conditions.  Along  the  Oregon  coast  it  has  proven 
useftd  in  the  stabilization  of  sand  dunes  and  sand  blow-outs  and  as 
an  erosion-control  plant  on  highway  embanlvinents.  In  the  South- 
east it  has  been  employed  along  with  other  shrubs  to  control  gtilly 
erosion,  but  it  is  not  highly  successful  there.  In  some  places  it 
may  become  a  weed;  consequently  it  should  be  used  with  caution. 
It  can  be  controlled  by  cutting  at  the  gTound.  and.  since  it  is  inflam- 
mable, it  may  be  burned  off  when  it  becomes  troublesome;  this  same 
qtiality,  however,  renders  it  a  fire  hazard  near  buildings.  Although 
it  is  sometimes  considered  poisonous  to  livestock,  it  is  cropped  close 
by  cattle  in  Oregon,  and  horses  there  utilize  it  when  other  forage  is 
scarce.  Since  there  is  early  seed  fall,  its  x^ossible  wildlife  valtie  in 
Xorthern  States  is  thereby  reduced. 

Seeds  of  Scotch  broom  have  been  fotind  in  stomachs  of  the  Cali- 
fornia qtiail.  for  which  the  plant  is  also  considered  excellent  cover 

A  erne  E.  Davison  writes  the  author  that  in  Xorth  Carolina  he  has 
observed  the  eastern  cottontail  cutting,  and  probably  eating,  the 
stems. 

Dalea  alopecuroides,  see  Parosela  alopecuroides. 
Dalea  aiirea,  see  Parosela  aiu-ea. 
Dalea  Candida^  see  Petal osfemum  cancUdum. 
Dalea  formosa,  see  Parosela  formosa, 
Dalea  gTeggii,  see  Parosela  greggii 
Dalea  kuhnistera,  see  Petalostemum  corymhosum. 
Dalea  purpurea,  see  Petalostemum  purpureum. 
Dalea  scoparia,  see  Parosela  scoparia. 
Dalea  villosa,  see  Petalostemum  villosum, 

DAUBENTONIA 

A  genus  of  a  few  species  occurring  in  warm  latittides.  sometimes 
treated  tinder  Seshania.  from  which  they  are  differentiated  by  their 
four-angled,  often  four-winged  pods. 

Daubentonia  drummondii  Eydb.     (pi.  14.)  Battle-box. 

Seshania  earanilJesil  \yRts.,  S.  drummondii  (Eydb.)  Cory. 

A  shrubby  perennial,  with  pale-yellow  flowers  and  narrow  pin- 
nately  compoimd  leaves  that  have  as  many  as  60  leaflets.     It  occurs 
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throughout  the  Coastal  Plain  from  Florida  to  Texas,  and  is  some- 
times called  rattle -bush  and  poisonbean.  The  seeds  are  known  to  be 
poisonous  to  sheep  and  goats,  although  the  foliage  seems  harmless 

There  is  no  record  of  its  use  by  wildlife. 

DESMANTHUS 

Fifteen  species  belong  to  the  genus;  they  are  mostly  herbs  and 
shrubs  of  subtropical  North  America,  with  one  or  two  in  the  Old 
World  Tropics.  About  a  dozen  occur  as  perennial  herbs  or  somewhat 
shrubby  plants  within  the  United  States,  mostly  in  the  Gulf  States 
from  Florida  to  western  Texas,  although  a  few  extend  northward 
into  the  Plains.  They  are  often  called  prairie  mimosas.  Some  of 
them  volunteer  in  bare  areas  and  in  the  nursery  they  develop  vigorous 
rootstocks  that  can  be  used  for  field  plantings;  even  after  they  are 
disked  the  rootstocks  send  out  runners. 

In  addition  to  the  specific  records  cited  below,  seeds  of  Desmanthus 
have  been  found  in  stomachs  of  the  gi^eater  prairie  chicken. 
Desmanthus  cooleyi  (Eaton)  Branner  and  Coville.      Cooley  desmanthus. 
Acucon  cooleyi    (Eaton)    Britt.   and  Rose,  Desmanthus  jamesii 
Torr.  and  Gray. 

A  low-spreading  somewhat  shrubby  perennial,  with  dense  clusters 
of  greenish-white  flowers  and  bipinnate  leaves  with  many  small 
leaflets.  It  is  distinguished  from  the  folloAving  species  by  its  slender, 
almost  straight  pod.  It  occurs  in  dry  situations  from  Nebraska  and 
Oklahoma  to  Texas  and  Arizona.  It  serves  as  an  erosion-control  plant 
because  it  pioneers  on  bare  areas  such  as  road  cuts,  especially  in  the 
Southwest.    It  has  some  forage  value. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite,  Gambel 
quail,  and  Arizona  scaled  quail. ^^ 
Desmanthus  illinoensis   (Michx.)  MacM.     (pi.  1^.) 

Illinois  desmanthus. 
Acuan  ilJinoense  (Michx.)  Kuntze,  Mimosa  iUinoensis  Michx. 

An  erect  or  ascending  herbaceous  perennial  up  to  3  feet  in  height, 
with  flowers  and  leaves  similar  to  those  of  the  preceding  species.  It 
occurs  on  dry  sites  and  ri^^er  banks  from  Ohio  to  Florida,  westward 
to  New  Mexico  and  South  Dakota.  Its  ability  to  populate  disturbed 
areas  gives  it  an  erosion-control  value. 

Seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Desmanthus  jamesii,  see  Desinanthus  cooleyi. 

DESMODIUM 

A  genus  of  170  species,  mostly  herbs  in  temperate  and  warm  parts 
of  America.  Asia,  Africa,  and  Australia.  In  the  United  States  there 
are  about  30  species,  all  perennial  herbs  with  trifoliolate,  rarely  1-  to 
5-foliolate,  leaves,  purplish  flowers  (unless  otherwise  noted),  and  flat, 
deeply  lobed  or  jointed  pods.  The  joints  of  the  pods  easily  separate 
and  stick  to  clothing  or  animals  by  means  of  small  hooked  hairs; 
hence  the  names,  tickclover,  tick  trefoil,  and  beggar  lice.  In  the 
United  States,  species  are  well  distributed  throughout  the  Eastern 

-^  See  footnote  7,  p.  33. 
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and  Central  States,  and  there  are  several  species  in  the  Southwest. 
Most  of  them  inhabit  dry,  sandy,  open  woods  or  slightly  shaded  areas. 
Like  the  Chamaecristas,  many  of  them  volunteer  readily  after  fire  or 
disking.  They  have  been  grown  to  a  certain  extent  as  forage  plants 
and  as  green  manure  crops.  Game  managers  in  the  Southeast  have 
found  them  highly  resistant  to  insects,  nematodes,  and  root  rot.  Al- 
though of  prime  importance  to  wildlife,  their  sparse-growth  form 
would  seem  to  limit  their  usefulness  in  erosion  control.  It  has  been 
suggested,  however,  that  some  of  the  southwestern  species  of  Des- 
ifiodmin  may  be  as  good  for  erosion  control  in  that  part  of  the  country 
as  are  some  of  the  lespedezas  in  the  Southeast,  but  sufficient  trials 
have  not  yet  been  made  to  prove  it. 

In  addition  to  the  subjoined  specific  records,  seeds  of  Desinodm<m 
have  been  found  in  the  stomachs  of  the  masked  bobwhite,  lesser  scaup 
duck,  eastern  ruffed  grouse,  slate-colored  junco,  ring-necked  pheasant 
(^,-5),  willow  ptarmigan,  Gambel  quail,  Mearns  quail,  red-eyed  tow- 
hee,  Virginia  opossum,  and  Bangs  flying  squirrel,  and  the  leaflets  have 
been  recorded  in  stomachs  of  the  elk  in  Virginia  {21^).  Vernon  Bailey 
writes  the  author  that  the  seeds  are  also  eaten  by  the  greater  prairie 
chicken  and  sharp-tailed  grouse  in  Minnesota. 

Desmodium  acuminatum  (Michx.)  DC.     (pi.  15.)  Showy  tickclover. 

Desmodium^  grandiflo7'um  (Walt.)   DC.       Meihomia  grandi flora 
(Walt.)  Kuntze. 

A  perennial  1  to  5  feet  tall,  with  the  leaves  clustered  about  midway 
on  the  flowering  stem,  which  bears  rather  showy  purple  flowers.  It 
occurs  in  dry  sandy  or  rich  woodland  situations  throughout  the  east- 
ern United  States. 

The  leaves  have  been  observed  to  be  eaten  by  the  Virginia  deer  in 
Missouri,-^  and  the  seeds  are  considered  locally  important  as  food 
for  wintering  bobwhites  and  ring-necked  pheasants  (70). 
Desmodium  bracteosum   (Michx.)  DC.  Bracted  tickclover. 

Meiho^nio)  hracteosa  (Michx.)  Kuntze. 

An  erect  perennial  up  to  6  feet  in  height,  with  purple  flowers  nearly 
one-half  inch  long.  It  occurs  in  thickets  and  woodlands  throughout 
the  eastern  United  States. 

The  leaves  have  been  observed  to  be  eaten  by  the  Virginia  deer  in 
Missouri.^^ 

Desmodium  canescens  (L.)  DC.     (pi.  15.)  Hoary  tickclover. 

Meihomia  canescens  (L.)  Kuntze. 

An  erect  much-branched  hairy  perennial  3  to  5  feet  tall,  occurring 
in  rich,  moist  w^oodlands  east  of  the  100th  meridian. 

In  Missouri  the  leaves  have  been  observed  to  be  eaten  by  the  Vir- 
ginia deer  -^  and  the  flow^ers  and  fruit  by  the  eastern  turkey .^^ 
Desmodium  ciliare  (Muhl.)  DC.     (pi.  15.)        ^        Littleleaf  tickclover. 
Desmodium  obtusmii   (Muhl.)    DC,  Meihomia  oMusa    (Muhl.) 
Vail. 

A  bushy  perennial  1  to  3  feet  tall,  occurring  on  dry  open  sites 
throuirhout  the  eastern  United  States. 


21  Atwoocl.  Earl  L.,  and  Steyermark,  J.  A.  the  white- tailed  deer  in  Missouri  (pre- 
liminary REPORT).  Clark  Nat.  Forest,  U.  S.  Dept.  Agr.  34  pp.,  illus.  St.  Louis,  Mo., 
1987.      [Mimeographed.] 

22  See  footnote  21,  p.  49. 

23  See  footnote  21.  p.  49. 
21  See  footnote  16.  p.  42. 
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Seeds  have  been  recorded  from  stomachs  of  tlie  bobwliite,  for  wliicli 
it  is  considered  an  important  food  (1-38) . 

Desmodimn  dillenii  Darl.     (pi.  15.)  Dillen  tickclover. 

Meihomla  dlUerdi   (Darl.)   Kmitze. 

An  erect  peremiial  2  to  3  feet  tall,  witli  greenisli  to  lavender 
flowers,  occurring  in  woods  tlirougiiout  the  eastern  United  States. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite,  for  which 
it  is  considered  an  important  food  {lo8^ . 

The  leaves  have  been  observed  to  be  eaten  m  ^lissouri  by  the 
Virgmia  deer-^  and  the  eastern  turkey.-*^ 
Desmodinm  gTaiidifloiiini,  see  Desmodium  acuminatum. 
Desmodimn  laevigatum  (Xutt.)  DC.  Smooth  tickclover. 

Meibomia  laevigata  (Xutt.)   Kuntze. 

An  erect  puik-flowered  perennial  2  to  4  feet  tall,  occurring  chiefly 
in  dry  pinelands  of  the  Coastal  Plain,  but  to  some  extent  in  the 
Appalachians  also. 

The  leaves  have  been  observed  to  be  eaten  by  the  Virginia  deer  in 
Missouri.-^ 

Desmodium  marilaiidiciim  (L.)  DC.     (pi.  15.)  Maiyland  tickclover. 

Meilfomia  marilandica  (L.)  Kuntze. 

A  slender  perennial  occiu'ring  in  dry  shaded  areas  throughout  the 
eastern  United  States. 

The  leaves  have  been  observed  to  be  eaten  in  Missouri  by  the 
Virginia  deer  -^  and  eastern  turkey.-^ 

Desmodium  iiudiflorum  (L.)  DC.     (pi.  15.)  Barestem  tickclover. 

Meihoinia.  nudi-ftora  (L.)  Kuntze. 

A  slender  perennial  up  to  3  feet  in  height.  It  differs  from  most 
species  of  the  genus  in  that  it  consists  of  a  leafless  flower  stalk  aris- 
ing fi^om  the  base  of  the  plant,  with  tlie  leaves  clustered  on  a  separate 
sterile  shoot.  It  occurs  in  dry  woods  throughout  the  eastern  United 
States. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite  and  eastern 
turkey,  and  the  leaves  have  been  observed  to  be  eaten  by  the  Virginia 
deer  in  Missouri.^^ 

Desmodium  obtusum,  see  Desmodium  ciliare. 

Desmodium  paniculatum  (L.)  DC.     (pi.  15.)  Panicled  tickclover. 

Meihomia.  i)aniculata  (L.)  Kuntze. 

A  slender  perennial  2  to  -1  feet  tall,  with  narrow  leaflets  and 
purplish  flowers,  occurring  throughout  the  eastern  United   States. 

Seeds  have  been  found  in  stomachs  of  the  bobwhite,  and  the  plant 
has  been  observed  to  be  eaten  b}^  the  eastern  turkey  in  ]Missouri.^^ 
Desmodium  rliombifolium  (Ell.)  DC.  Diamondleaf  tickclover. 

Meihomia  rhomhifoJia  (Ell.)  Vail. 

A  perennial  2  to  3  feet  tall,  with  purple  flowers  nearly  one-half  inch 
long.  It  occurs  in  pinelands  from  Virginia  to  Florida,  westward 
to  Louisiana.  It  is  sometimes  considered  a  pubescent  form  of  D. 
laevigaAum-. 

The  seeds  and  pods  have  been  fomid  m  stomachs  of  the  bobwhite. 


25  See  footnote  21,  p.  49. 
2<5  See  footnote  16,  p.  42. 
2'  See  footnote  21.  p.  49. 
2s  See  footnote  21.  p.  49. 

29  See  footnote  16.  p.  42. 

30  See  foornote  21.  p.  49. 

31  See  footuote  16,  p.  42. 
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Desmodiiim  rotimdifoliiim  (Miclix.)  DC.  Hoimdleaf  tickclover. 

jlleihomia  michauxii  Vail. 
_  A  prostrate  perennial  with  stems  2  to  6  feet  long,  occnrring  in  dry 
rich  woods  throughout  the  eastern  United  States. 

The  flowers  and  fruit  have  been  observed  to  be  a  preferred  food  of 
the  eastern  turkey  in  Missouri.^- 

Desmodiiim  sessilifolium  (Torr.)  Torr.  and  Gray.  Sessile  tickclover. 

MeihomicA  sessilifoUa  (Torr.)  Kuntze. 

An  erect  narrow-leaved  perennial  occurring  in  dry  shaded  sites 
throughout  the  eastern  United  States. 

It  has  been  observed  to  be  eaten  by  the  eastern  turkey  in  Missouri. ^^ 
Desmodiiim  teniiifolium  Torr.  and  Gray.  Slimleaf  tickclover. 

Meihomia  tenuifolia  (Torr.  and  Gra}^)  Kuntze. 

A  slender  perennial  up  to  3  feet  in  height,  with  pink-purple  flow- 
ers. It  occurs  in  pinelands  from  Xorth  Carolina  to  Florida  and 
Louisiana. 

There  is  a  single  record  of  seeds  found  in  a  bob  white  stomach. 
Desmodium  tortuosum  (Sw.)  DC.     (pL  15.)  Florida  beggarweed. 

Meibomia  purpurea  (Mill.)   Vail. 

A  sparse  annual  or  rarely  perennial  herb  also  known  as  Cherokee 
clover  and  purple  tick  trefoil.  On  good  soil  it  may  be  5  to  10  feet 
high  and  somewhat  woody.  It  is  widely  distributed  in  tropical 
America,  occurring  naturally  in  the  Coastal  Plain  of  Florida  and 
Georgia.  It  is  sometimes  grown  as  a  forage  crop.  Scarified  seed, 
available  commercially,  germinates  at  once  and  will  grow  on  poor 
sites,  although  it  does  best  on  treated  sandy  areas.  The  plant  will 
grow  in  light  shade,  as  under  open  pine,  and  responds  well  to  super- 
phosphate or  high-grade  commercial  fertilizer.  In  the  South  it  some- 
times produces  two  seed  crops  a  year;  fall  disking  often  results  in  a 
thick  volunteer  stand. 

The  seed  is  available  throughout  the  winter,  and  it  is  one  of  the 
favorite  late-season  foods  of  the  bobwhite  in  the  southeastern  Coastal 
Plain  States  {138;  192).  where  it  is  recommended  for  sowing  on  bor- 
ders of  cornfields  in  late  May  when  the  corn  is  ''laid  by,"  as  well  as  in 
food  patches.  The  seed  is  also  eaten  by  the  eastern  mourning  dove 
in  Alabama.^* 

Observations  show  it  is  eaten  by  the  bobolink  in  Florida  orange 
groves  {llfO),  and  E.  V.  Komarek  has  written  the  author  that  cotton 
rats  and  oldfield  mice  eat  the  seeds  and  deer  browse  the  growing 
plants.     Cottontails  frequently  damage  young  plantings.^^ 
Desmodiiim  viridifiorum  (L.)  Beck.  Velvetleaf  tickclover. 

Meibomia  mridifioTa  (L.)  Kuntze. 

A  rather  stout  perennial  2  to  4  feet  tall,  occurring  in  dry  woods 
throughout  the  eastern  United  States. 

Stomach  records  show  use  of  its  seeds  by  bobwhite. 

DIOCLEA 

A  genus  of  about  20  species  of  tender,  shrubby  twiners,  mostly 
tropical  American. 

32  See  footnote  16.  p.  42. 

33  See  footnote  16.  p.  42. 

^  Pearson.   A.  M..   and  Webb.   J.    W.     planting  food  crops  fok  game  birds.  Alabama 
POLTTECHXic  INSTITUTE.     5  pp.     Ala.  Agr.  Expt.  Sta.     1939.      [Mimeographed.] 
25  See  footnote  9.  p.  35. 


52  MISC.    PUBLICATION    412,    U.    S.    DEPT.    OF   AGRICULTURE 

Dioclea  multiflora  (Torr.  &  Gray)  C.  Mohr.     (pi.  14.)      Bey  kin  dioclea. 

Dioclea  hoykinii  Gray. 

A  perennial  purple-flo^Yered  shrubby  climber,  the  only  member  of 
the  genus  found  in  this  country.  It  occurs  on  shaded  river  banks  from 
Georgia  to  Arkansas  and  Louisiana. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite^^  (<^-^). 
Ditremexa  leptocarpa,  see  Cassia  leptocarpa. 
Ditremexa  marilandica,  see  Cassia  marilandica. 
Ditremexa  medsgeri,  see  Cassia  medsgeri. 
Ditremexa  occidentalis,  see  Cassia  occidentalis. 
Dolicholus  erectus,  see  Rhyncliosia  erecta. 
Dolicholus  latifolius,  see  Rhynchosia  latifolia. 
Dolicholus  minimus,  see  Rhynchosia  minima. 
Dolicholus  simplicifolius,  see  Rhynchosia  simpllcifolia. 
Dolicholus  texanus,  see  Rhynchosia  texana. 
Dolicholus  tomentosus,  see  Rhynchosia  tomentosa. 

DOLICHOS 

A  genus  of  60  species  of  twining  climbers  widely  distributed  through- 
out warm  latitudes.     A  feAv  are  grown  for  ornament  in  the  United 
States. 
Dolichos  lablab  L.     (pi.  14.)  Hyacinth-bean. 

A  species  of  the  Indian  tropics,  also  called  bonavist,  black-bean,  and 
Egyptian  bean,  which  has  been  used  since  ancient  times  in  Africa  and 
southern  Asia  much  as  cowpeas  are  used  in  the  United  States.  It  is 
a  beanlike  annual  cultivated  in  this  country  primarily  as  a  climbing 
ornamental  in  frostless  regions.  It  is  now  being  considered  as  an 
erosion-control  vine  and,  in  California,  as  a  forage  and  green  manure 
crop. 

There  is  no  record  of  its  use  by  American  wildlife. 
Emelista  tora,  see  Cassia  tor  a. 

ERYTHRINA 

A  genus  of  about  100  species  of  herbs,  shrubs,  and  trees  native  to 
tropical  and  subtropical  regions  of  both  hemispheres.  Several  are 
grown  as  ornamentals  for  their  showy  scarlet  flowers  and  attractive 
brilliant  red  or  yellow  seeds.  Some  contain  an  active  alkaloid,  ery- 
throidine,  similar  in  action  to  curare,  which  is  used  in  South  America 
as  a  fish  poison.  Two  species  occur  in  the  United  States. 
Erythrina  arborea,  see  Erythrina  herhacea. 
Erythrina  flabelliformis  Kearney,     (pi.  16.)        Southwestern  coralbean. 

A  spiny  shrub  or  small  tree  with  elongate  scarlet  flowers.  It  is  also 
known  as  chilicotte  or  Indian  bean.  It  occurs  in  southern  New  Mexico 
and  Arizona.  Its  large,  thick,  beanlike  leaves  are  known  to  furnish 
cattle  browse  of  low  palatability,  although  the  seeds,  bark,  and  prickly 
stems  are  considered  somewhat  poisonous. 

In  spite  of  its  reputed  harmful  properties,  the  plant  proved  to  be 
fairly  palatable  when  experimentally  fed  to  Sonora  white-tailed  and 
mule  deer  in  Arizona  {ld%), 

36  See  footnote  5,  p.  26. 
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Erythrina  herbacea  L.  Eastern  coralbean. 

Erythrina  arhorea  (Chapm.)  Small,  Erythrina  herbacea  var. 
arhorea  Cliapm. 
A  perennial  herb,  shrub,  or  small  tree  occurring  from  South  Caro- 
lina to  Florida  west  to  central  Texas.  It  has  thin,  bright  green  tri- 
foliolate  leaves  and  elongate  scarlet  flowers  which,  in  Texas,  cause  it 
to  be  known  locally  as  firecracker  plant.  It  is  also  referred  to  by  the 
name  red-cardinal. 

There  is  no  record  of  its  use  by  wildlife. 

EYSENHARDTIA 

A  genus  of  four  intergrading  species  of  shrubs  or  shrubby  herbs, 

which  occur  from  Arizona  and  Texas  southward  through  Mexico.     The 

limited  occurrence  of  these  species  in  arid  areas  along  our  southern 

border  restricts  their  usefulness. 

Eysenhardtia  amorphoides,  see  Eysenhardtia  poly  st  achy  a. 

Eysenhardtia  cobriformis,  see  Eysenhardtia  polystachya. 

Eysenhardtia  orthocarpa,  see  Eysenhardtia  polystachya. 

Eysenhardtia  poiystacliya  (Ortega)  Sarg.     (pi.  16.)  Kidneywood. 

Eysenhardtia  amorphoides  H.  B.  K.,  E,  cohriformis  Pennell,  E. 

orthoearpa  (Gray)  Wats.,  E.  reticulata  Pemiell,  E.  subcoriacea 

Pennell,^.  ^e^6«na  Scheele,  Viborquia orthocarpa  (Gray)  Cocke- 

rell,  F.  polystachya  Ortega. 

A  shrub  or  small  tree  with  pinnate  leaves  and  spikes  of  small  white 

aromatic  flowers.     It  occurs  from  southern  Texas  to  Arizona  and 

is  also  known  as  rock  brush,  false-mesquite  and,  by  the  INIexicans, 

as  palo  dulce.     It  is  considered  good  goat  browse  and  is  relished  by 

horses  and  cattle  throughout  summer  and  fall.     It  is  a  valuable  honey 

plant. 

The  plant  proved  of  high  palatability  when  experimentally  fed  to 

Sonora  Avhite-tailed  and  mule  deer  in  Arizona  {152). 

Eysenhardtia  reticulata,  see  Eysenhardtia  polystachya. 

Eysenhardtia  subcoriacea,  see  Eysenhardtia  polystachya. 

Eysenhardtia  texana,  see  Eysenhardtia  polystachya. 

Falcata  comosa,  see  Amphicarpa  bracteata. 

Ealcata  pitcheri,  see  Amphicarpa  bracteata  comosa. 


GALACTIA 

A  genus  of  TO  species  of  perennial  herbs  or  shrubs  of  warm  lati- 
tudes, especially  in  the  western  hemisphere.  The  name  refers  to  the 
latex-yielding  property  of  some  species,  a  characteristic  rare  in  the 
Leguminosae.  About  20  species,  usually  with  trif  oliolate  leaves,  occur 
in  this  country,  largely  in  the  southeastern  States.  Most  of  them 
prefer  dry  sandy  soil  and  their  prostrate,  often  matlike  growth  indi- 
cates possible  value  in  erosion  control. 

In  addition  to  the  specific  records  cited  below,  seeds  of  Gdlactia  are 
known  by  stomach  records  to  be  eaten  by  the  masked  bobwhite,  mal- 
lard, and  Virginia  deer. 
Galactia  erecta  (Walt.)  Vail.  Erect  milkpea. 

A  purple-flowered  perennial  herb  about  1  foot  high,  occurring  in 
dry  pine  lands  of  the  Coastal  Plain  from  North  Carolina  to  Louisiana. 

Seeds  have  been  recorded  from  the  stomach  of  a  single  bobwhite. 
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Galactia  mollis  Michx.  Hoary  milkpea. 

A  prostrate  or  twining  perennial  herb  with  bright  red  or  rose-purple 
flowers.  It  occurs  in  dry  sandy  j^ine  lands  or  swamps  from  Xorth 
Carolina  to  Florida. 

Seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Galactia  regularis  (L.)  B.  S.  P.  Shapely  milkpea. 

A  prostrate  perennial  with  showy  violet -purple  flowers,  frequently 
found  climbing  over  bushes.  It  occurs  in  pine  lands  and  sandy  woods 
from  Xew  York  to  Florida  and  Mississippi. 

Seeds  have  been  found  in  stomachs  of  the  bobwhite.  for  which  it  is 
considered  an  important  food  {138) . 
Galactia  volubilis   (L.)  Britt.     (pi.  16.)  Downy  milkpea. 

A  lavender-flowered  prostrate  perennial  herb  frequently  climbing 
over  bushes,  and  occurring  in  sandy  soils  from  Xew  York  to  Florida 
westward  to  Tennessee  and  Texas.  It  is  a  variable  species  and  varietal 
forms  have  been  described. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite.  for  which 
they  are  considered  an  important  food  ^'  {1S8;  192),  eastern  turkey,^® 
and  eastern  mourning  dove. 
Galactia  wrightii  Gray.  Wright  milkpea. 

A  twining  suberect  perennial  with  racemes  of  purplish  flowers.  It 
occurs  from  western  Texas  to  southern  Arizona.  It  makes  good 
ground  cover,  frequently  climbing  over  rocks  and  bushes;  it  is 
apparently  easily  damaged  by  grazing. 

Seeds  have  been  found  in  stomachs  of  the  Gambel  quail.  Mearns 
c[uail,  and  Arizona  scaled  quail 

GALEGA 

A  half  dozen  species  of  bushy  perennials  native  to  southern  Europe 
and  western  Asia. 
Galega  officinalis  L.     (pi.  16.)  Common  goatsrue. 

A  deep-rooted  Eurasian  perennial  with  stout  stems  3  to  4  feet  high, 
racemes  of  ^^urplish  flowers  and  pinnate  leaves.  It  occurs  as  an  escape 
in  Kansas,  Colorado,  and  Utah,  where  it  is  grown  as  a  garden 
ornamental. 

The  seed  has  been  found  in  the  stomach  of  a  single  bobwhite. 

Galega  spicata,  see  Teph/vsia  spicafa. 

GENISTA 

A  genus  of  about  100  species  of  shrubs  native  to  Europe,  northern 
Africa  and  western  Asia. 
Genista  tinctoria  L.     (pi.  16.)  Woadwaxen. 

A  yellow-flowered  European  shrubby  perennial  also  known  as  dyer's 
greenweed  or  broom.  It  is  escaped  and  naturalized  on  sterile  hills 
and  roadsides  in  the  northeastern  United  States.  A  yellow  dye  is 
obtained  from  the  flowers,  which  when  mixed  with  the  blue  dye  ob- 
tained from  woad  (a  cruciferous  plant,  Isafis  tinctoria  L.)  gives  a 
fine  green  known  as  Kendal  green. 

There  is  no  record  of  use  by  American  wildlife. 
Geopnimnon  crassicarpum,  see  Astragalus  crassicarjms, 

"'  See  footnote  5.  p.  26. 
^  See  footnote  16,  p.  42. 
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GLEDITSIA 

A  genus  of  about  a  dozen  species  of  trees  distributed  throughout 
warm  latitudes.  Two  species  occur  in  the  United  States.  Plants  of 
the  genus  do  not  bear  root  nodules. 

In  addition  to  the  subjoined  specific  records,  seeds  of  some  species 
of  Gleditsia  have  been  found  in  the  pouch  of  an  unidentified  kanga- 
roo rat.^^ 

Gleditsia  aquatica  Marsh.  Waterlocust. 

Asacara  aquatica  (Marsh)  Raf. 

A  tree,  usually  smaller  than  the  honeylocust,  from  which  it  also 
differs  by  its  short,  one-  or  rarely  two-seeded  pods.  It  occurs  in  deep 
swamps  from  South  Carolina  to  Florida  and  Texas,  north  in  the 
Mississippi  Basin  to  Indiana  and  Illinois. 

There  is  no  record  of  its  use  by  wildlife. 
Gleditsia  texana,  see  Gleditsia  triacanthos. 
Gleditsia  triacanthos  L.     (pi.  16.)  Honeylocust. 

A  tall  tree  of  rich  woods  and  floodplains  from  western  New  York 
to  Georgia,  west  to  Texas  and  eastern  Nebraska.  It  has  bipinnate 
leaves,  clusters  of  greenish  flowers,  and  long,  many-seeded  pods.  It 
is  widely  planted  in  gullies  and  wood  lots  for  erosion  control,  and  in 
windbreaks  to  control  wind  erosion  in  the  Great  Plains.  Stock  eat 
the  young  growth  and  pods,  which  are  high  in  sugar  content.  Dur- 
ing the  short  flowering  period  it  is  a  source  of  honey.  The  wood  is 
very  durable  and  commercially  useful.  As  a  tree  crop  the  honey- 
locust  is  well  worth  selection  and  breeding  (188).  There  is  a  thorn- 
less  variety  (var.  inermis  Pursh)  which,  although  it  does  not  breed 
true,  has  been  favored  in  erosion-control  plantings.  A  probable 
hybrid  between  G.  triacanthos  and  G.  aquatica^  described  as  G.  tex- 
ana Sarg.,  occurs  in  southeastern  Texas. 

Seeds  of  the  honeylocust  have  been  found  in  stomachs  of  the  bob- 
white,  starling,  gray  squirrel,  and  Virginia  deer.^*^ 

The  plant  has  been  observed  to  be  eaten  by  the  Mearns  cottontail 
i(209)  and  varying  hare.*^  Paul  L.  Errington,  in  correspondence 
with  the  author,  states  that  the  pods  are  also  eaten  in  Iowa  by  the 
crow,  opossum,  and  fox  squirrel. 

GLOTTIDIUM 

A  genus  of  a  single  species,  frequently  treated  under  Seshania,  but 
differing  in  its  thin-margined,  somewhat  papery,  2-seeded  pods. 
Glottidium  vesicarium  (Jacq.)  Harper,     (pi.  17.)  Bagpod. 

Seshania  vesicaria  Ell. 

A  tall  widely  branching  annual  herb  up  to  12  feet  in  height,  with 
yellow  flowers  and  pinnate  leaves.  It  is  also  called  bladder  pod  and 
occurs  on  moist  sites  of  the  Coastal  Plain  from  North  Carolina  to 
Texas.  The  plant  makes  good  growth  in  a  short  time  in  damp  areas 
on  depleted  soils  and  may  aid  in  erosion  control  if  planted  with  a 
lower,  closer  ground  cover.    Cattle  are  known  to  eat  the  seeds. 

39  See  footnote  12,  p.  39. 

40  See  footnote  14.  p.  42. 

41  United  States  Forest  Expt.  Sta.,  Lake  States,  damage  from  rabbits — a  considera- 
tion IN  SHELTERBELT  PLANTING.  Lake  States  Forest  Expt.  Sta.  Tech.  Notes  121,  1  p. 
1937.     [Mimeographed.] 
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The  only  record  of  its  use  by  wildlife  is  the  mention  made  by  E.  V. 
Komarek  in  a  letter  to  the  author  of  having  collected  partially  eaten 
seeds  in  oldfield  mice  dens. 
Glycine  apios,  see  Apios  americana. 
G-lycine  comosa,  see  Amphicarpa  hracteata. 
Glycine  hispida,  see  Soja  max. 
Glycine  max,  see  Soja  max. 
Glycine  priceana,  see  Apios  priceana. 
Glycine  soja,  see  Soja  max. 

GLYCYRRHIZA 

About  a  dozen  species  of  perennial  herbs  widely  distributed  through 
warm  latitudes  of  all  continents.  Glycyrrhiza  glabra  L.  of  southern 
Europe  and  central  Asia  is  the  source  of  licorice,  widely  used  by  con- 
fectioners, brewers,  and  tobacco  manufacturers,  and  the  roots  of  the 
American  licorice  have  been  shown  to  be  a  possible  source  of  the  same 
extract. 
Glycyrrhiza  lepidota  Pursh.     (pi.  17.)  American  licorice. 

The  only  American  species,  a  perennial  herb  with  axillary  clusters 
of  white,  yellow,  or  bluish  flowers,  pinnate  leaves,  and  prickly  pods. 
It  occurs  throughout  the  States  west  of  the  Mississippi  River  in  a 
variety  of  sites.  It  is  of  low  palat ability,  and  although  shade-toler- 
ant and  a  good  soil  binder  it  is  in  some  places  considered  a  weed, 
since  it  spreads  rapidly  by  rootstocks  and  the  prickly  pods  or  burs 
are  a  nuisance. 

Stomach  records  show  seeds  and  pods  have  been  eaten  by  the  Cali- 
fornia quail. 

Paul  L.  Errington,  in  a  letter  to  the  author,  states  that  small  rodents 
open  the  pods  for  the  seeds.  It  is  a  favorite  food  of  the  prairie 
pocket  gopher,  which  eats  the  roots  {16). 

GYMNOCLADUS 

A  genus  of  only  two  species,  both  with  valuable  durable  wood.    Gym- 
nocladus  chinensis  Baill.  is  a  tree  of  eastern  Asia;  the  other  species 
is  the  Kentucky  coffeetree  of  the  eastern  United  States. 
Gymnocladns  dioica  (L.)  Koch.     (pi.  17.)  Kentucky  coffeetree. 

A  tall  unarmed  tree  with  large  compound  leaves  and  terminal  ra- 
cemes of  whitish  flowers.  It  occurs  in  rich  woods  from  central  New 
York  to  Tennessee,  west  to  South  Dakota  and  Oklahoma.  The  leaves 
and  pods  are  considered  poisonous  to  cattle  and  sheep,  although  cases 
of  poisoning  are  infrequent.  The  roots  do  not  form  bacterial  nodules. 
It  has  been  locally  used  to  control  erosion  in  gullies,  but  is  less  valuable 
than  many  other  plants  for  this  purpose. 

There  is  no  record  of  its  use  by  wildlife. 

HALIMODENDRON 

A  genus  composed  of  the  single  following  species. 
Halimodendron  halodendron  Voss.     (pi.  17.)  Salt-tree. 

A  spreading  shrub  up  to  6  feet  in  height  with  purplish  flowers,  also 
known  as  Siberian  sandthorn,  native  to  the  salt  steppes  of  central 
Asia.    It  is  grown  as  an  ornamental  for  its  handsome  profuse  flowers. 
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Although  its  hardy,  widespreading  form  indicates  an  erosion-control 
usefulness,  weedy  tendencies  it  has  shown  where  occasionally  it  has 
escaped  from  cultivation  restrict  its  use. 

There  is  no  recorded  use  by  American  wildlife. 
Hamosa  austrina,  see  Astragalus  austrinus. 
Hamosa  nothoxys,  see  Astragalus  nothoxys. 
Hamosa  nuttalliana,  see  Astragalus  nuttallianus, 

HEDYSARUM 

A  genus  of  some  100  species  of  peremiial  herbs  or  small  shrubs  of 
the  north  temperate  region.  About  10  occur  in  the  western  United 
States,  and  one  of  these,  the  northern  sweetvetch,  Hedysarum  horeale 
Nutt.  (pi.  IT),  extends  across  the  northern  plains  into  the  Northeastern 
States.  The  plants  are  sometimes  confused  with  species  of  Astragalus 
but  differ  by  having  jointed  pods,  gland-dotted  leaves,  and  squarish- 
tipped  flowers.  They  are  sometimes  called  sullaclovers  and  sweet- 
vetches,  and  are  of  fair  palatability,  being  relished  by  all  classes  of 
livestock.  None  is  known  to  be  used  by  wildlife. 
Hedysarum  coronarium  L.  Sulla. 

A  red-flowered  perennial  with  pinnate  leaves  and  deep  roots.  It  is 
adapted  best  to  well-drained  calcareous  soils.  A  native  of  the  Medi- 
terranean region,  it  is  also  called  Spanish  sainfoin  and  French  honey- 
suckle. It  is  locally  used  in  southern  Europe  as  a  hay  and  soil- 
improving  crop,  and  although  tested  in  this  country,  it  has  not  yet 
proved  successful  here.  It  yields  an  excellent  honey. 
Hedysarum  onobrychis,  see  Onohrychis  mciaefolia. 
Hedysarum  pedunculatum,  see  Psoralea  fsoralioides, 

HOFFMANSEGGIA 

A  genus  of  some  25  species  of  herbs  and  small  shrubs  of  the 
Americas  and  South  Africa.  About  10  species  occur  in  the  United 
States,  mostly  in  the  central  and  southern  Great  Plains  and  the 
Southwest. 

Hoffmanseggia  densiflora  Benth.  Indian  rushpea. 

Larrea  densifjora   (Benth.)   Britt. 

A  low  herbaceous  perennial,  with  finely  divided  leaves  and  spikes 
of  yellow-red  flowers.  It  i^  also  known  as  hog  potato  and  camote 
de  raton  (rat  sweetpotato)  and  occurs  from  Kansas  to  Texas  and 
California.  It  is  common  on  hard  alkaline  soils,  especially  where 
they  are  flooded  occasionally,  and  in  the  Southwest  it  is  a  common 
pioneer  in  abandoned  fields  and  along  highways.  The  tuberous 
roots,  which  suggest  the  common  name,  are  eaten  by  the  Indians.  It 
is  a  good  soil  binder,  palatable  to  livestock  and  drought-resistant. 
Its  weedy  tendencies,  however,  require  that  it  be  recommended  with 
caution  in  planting  programs. 

There  is  no  record  of  its  use  by  wildlife. 
Hoifmanseggia  drepanocarpa  Gray.     (pi.  18.)  Sicklepod  rushpea. 

Larrea  drefanocarfa  (Gray)   Britt. 

A  species  similar  to  the  preceding.  It  occurs  on  dry  hills  from 
western  Texas  to  Colorado  and  Arizona. 
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It  is  the  only  member  of  the  genus  for  which  wildlife  records  are 
available,  the  seeds  having  been  found  in  stomachs  of  the  Arizona 
scaled  quail/- 

Homalobus  aculeatus,  see  Astragalus  aculeatus. 
Hosackia  gracilis,  see  Lotus  formosissimus. 
Hosackia  mollis,  see  Lotus  mollis. 
Hosackia  parviflora,  see  Lotus  micranthus. 
Hosackia  purshiana,  see  Lotus  americanus. 
Hosackia  strigosa,  see  Lotus  strigosus. 
Hosackia  wrightii,  see  Lotus  lorightii. 

INDIGOFERA 

A  genus  of  some  350  species  of  shrubs  and  perennial  herbs  occurring 
throughout  warm  latitudes  ^outh  to  the  Cape  region  in  South  Africa. 
There  are  about  10  species  native  to  the  United  States,  and  several 
others  have  escaped  from  cultivation.  Among  the  latter  are  the 
indigo  of  the  Old  World,  Indigo f era  tinctoria  Z.,  and  the  tropical 
American  indigo,  Lndigofera  suffi^ticosa  Mill.  (/.  anil  L.).  Both 
of  these  are  found  throughout  the  Coastal  Plain  States  and  furnish 
commercial  sources  of  the  dye  indigo.  /.  tinctoria  was  cultivated 
by  the  American  colonists  for  making  indigo  dye.  /.  suffruticosa 
has  some  merit  as  a  sand  binder, 
lndigofera  caroliniana  Walt.     (pi.  18.)  Carolina  indigo. 

A  tall  branching  perennial  herb,  with  pinnate  leaves  and  yellowish- 
brown  flowers.  It  occurs  in  pine  woods  from  North  Carolina  to 
Florida  and  Louisiana. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
lndigofera  miniata  Ortega.  Eed  indigo. 

A  prostrate  vine  with  pinnate  leaves  and  salmon-colored  flowers, 
arising  from  a  perennial  rootstock.  It  is  native  to  the  West  Indies, 
Mexico,  and  southern  Florida,  and  has  been  introduced  in  the  Gulf 
States  west  to  central  Texas.  It  prefers  sandy  soils  and  has  been 
recommended  for  erosion-control  use  to  control  blowing  sand  and 
as  a  forage  plant  {157) . 

There  is  no  record  of  its  use  by  Avildlife. 
lndigofera  sphaerocarpa  Gray.  Pillpod  indigo. 

A  small  pinnate-leaved  shrub  of  dry,  sunny  situations  in  southern 
Arizona.  It  is  heavily  browsed  and  is  considered  a  good  erosion- 
control  plant  worthy  of  trial  in  frostless  areas.^^ 

There  is  no  recorded  use  by  wildlife 
Kentrophyta  acnleata,  see  Astragalus  aculeatus. 

KRAMERIA 

A  genus  of  some  15  to  20  species  of  American  woody  plants  or 
lierbs,  most  abundant  in  the  Tropics  although  they  occur  from  the 
United  States,  where  there  are  five  or  six  species,  largely  confined  to 
Texas  and  the  Southwest,  south  to  Chile.     Krameria  is  placed  by 

^2  See  footnote  7.  p.  33. 

43  Gooddiim,  Leslie  N.  native  legumes  in  region  s.  U.  S.  Dept.  Agr.  S.  C.  S.  Reg.  Bull. 
55,  Plant  Study   Series,  No.  1,  47  pp.     1939.      [Mimeographed.] 
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many  botanists  in  a  separate  plant  family,  the  Krameriaceae,  but  it 
i.y  so  often  treated  with  the  Leguminosae  that  it  is  listed  here  for 
convenient  reference.  The  genus  is  the  source  of  ratany  root,  a  pow- 
erful astringent;  it  also  furnishes  a  brownish  dyestuff.  Kramerias 
are  difficult  to  propagate  because  of  symbiotic  root  relationships,  of 
Vvhich  little  is  known. 

In  addition  to  the  appended  specific  records,  some  species  of  Kra- 
Tiievia  are  known  by  stomach  records  to  be  eaten  by  mountain  sheep. 
Krameria  parvifolia  Benth.  Littleleaf  ratany. 

A  small  spiny  much-branched  shrub  with  simple  leaves  and  purple 
flowers,  occurring  from  southern  California  to  western  Texas.  It  is 
also  known  as  pima  ratany. 

Experimental  feeding  has  demonstrated  that  it  is  of  fair  palata- 
bility  to  Sonora  white-tailed  and  mule  deer  {152), 
Krameria  secundiflora  DC.     (pi.  18.)  Trailing  ratany. 

A  low-spreading  perennial,  often  woody  at  the  base,  with  simple 
leaves  and  red  or  yellow  flowers.  It  is  also  called  Texas  ratany  and 
sandbur  and  occurs  on  a  great  variety  of  soils  from  southern  Arizona 
to  western  Texas  northward  in  the  Plains  to  Kansas.  Its  widely 
spreading  roots  and  slender  trailing,  almost  vinelike  herbaceous 
stems,  which  develop  from  a  woody  crown,  indicate  promise  as  an 
erosion-control  plant.  It  is  only  slightly  palatable,  apparently,  al- 
though some  of  the  shrubby  southwestern  members  of  the  genus  are 
given  a  high  palatability  rating. 

There  are  no  records  of  its  use  by  wildlife. 
Kraunliia,  see  Wistena. 

Knhnistera  Candida,  see  Petalosteinum  candidum. 
Kuhnistera  pinnata,  see  Petalostemum  corymb osum. 
Knhnistera  purpurea,  see  Petalosterrmm  purpureiiin. 
Kuhnistera  villosa,  see  Petalostemuwb.  villosum. 
Larrea  densiflora,  see  Roffmanseggia  densifora. 
Larrea  drepanocarpa,  see  Tloffmanseggia  drepanocarpa. 

LATHYRUS 

A  genus  of  nearly  200  species  of  annual  or  perennial,  climbing  or 
upright  herbaceous  and  shrubby  plants.  The  leaves  are  pinnately 
compound,  although  in  some  species  they  consist  of  one  pair  of  leaflets 
only.  Lathyrus  occurs  in  all  continents  except  Australia  but  is  best 
represented  in  the  northern  hemisphere  and  the  mountains  of  Africa 
and  South  America.  In  the  United  States  there  are  about  45  native 
species  well  distributed  throughout  the  country,  although  best  repre- 
sented in  the  West.  Some  10  additional  introduced  species  are  es- 
caped and  naturalized.  Several,  especially  the  more  slender  herbace- 
ous forms,  are  of  fair  palatability  to  livestock,  and  a  few,  like  the 
Tangier  pea,  L.  ti7igitanus  L.,  which  has  a  w^ell-developed  root  system 
and  produces  much  green  material  for  turning  under,  are  occasionally 
cultivated  for  forage.  A  number  of  species  not  listed  below  are  on 
trial  as  possible  forage  and  erosion -control  plants,  but  they  have  not 
yet  proved  their  worth. 

In  addition  to  specific  records,  the  leaves  of  Lathyrus  have  been 
found  in  stomachs  of  the  Merriam  turkey  and  the  seeds,  are  known  by 


60  MISC.    PUBLICATION    412,    U.    S.    DEPT.    OF   AGRICULTURE 

stomach  records  to  be  eaten  by  the  Bangs  flying  squirrel,  Gunnison 
prairie  dog  (117),  and  western  mole. 

Plants  of  the  genus  have  been  observed  to  be  eaten  by  the  Roosevelt 
elk  in  Oregon  (20)  and  by  the  mountain  beaver  in  the  Pacific  North- 
west (172). 

Lathyrus  bolanderi  Wats.  Hillside  peavine. 

Lathyras  vestittis  Jeps.,  not  Nutt. 

A  climbing  herbaceous  perennial  with  dull  white  flowers,  occurring 
from  California  north  to  Oregon. 

Sumner    {199)    found  seed   of  the   species  in   a   California  quail 
stomach. 
Lathyrus  hirsutus  L.  Rough  peavine. 

A  reddish-flowered  herbaceous  annual  introduced  from  Europe  and 
escaped  in  the  Southern  States.  It  is  considered  a  weed  in  southeastern 
Missouri  wheat  fields  but  it  is  being  encouraged  now  as  a  cover  crop 
and  spring  pasture  plant  in  the  South.  It  is  also  called  wild  winter 
pea. 

Stoddard  {196)  reports  this  plant  to  be  free  of  the  insect  and  disease 
attacks  which  injure  a  great  many  other  legumes  seeded  in  May  in 
southern  Georgia.  He  reports  that  it  volunteers  heavily,  is  grazed  by 
deer  and  rabbits,  and  that  wild  turkeys  eat  the  immature  seeds.  He 
has  found  mature  seeds  in  bobwhite  stomachs.  E.  V.  Komarek  writes 
the  author  that  seeds  have  been  found  in  stomachs  of  the  eastern 
mourning  dove  and  that  cotton  rats  also  eat  the  seeds. 
Lathyrus  japonicus,  see  Lathyrus  maritimus. 
Lathyrus  latifolius  L.  Perennial  peavine. 

A  European  perennial,  climbing  to  9  feet,  w^ith  rose-colored  flowers. 
It  is  also  called  everlasting  pea.  There  are  several  varieties  with 
variously  colored  flowers,  and  the  plant  is  common  in  gardens.  As 
an  erosion-control  plant  it  has  been  used  to  some  extent  on  highway 
embankments  in  the  Ohio  Valley  States,  and  shows  promise  on  the 
coastal  dunes  of  Oregon. 

There  is  no  record  of  its  use  by  wildlife. 
Lathyrus  littoralis  Endl.  Shore  peavine. 

A  decumbent  silky  perennial.  The  leaves  consist  of  1  to  3  pairs 
of  leaflets  with  usually  a  smaller  terminal  one,  and  the  flowers  have  a 
purple  standard  with  white  wings  and  keel.  It  occurs  on  sand  beaches 
and  dunes  along  the  Pacific  coast  and  is  sometimes  called  silky  beach- 
pea.  It  has  been  used  successfully  to  aid  in  the  control  of  blowing  dune 
sand  along  the  Oregon  coast. 

There  is  no  recorded  use  by  wildlife. 
Lathyrus  maritimus  (L.)  Bigelow.*'*  Beachpea. 

A  stout  decumbent  somewhat  fleshy  purple-flowered  perennial  occur- 
ring on  seacoasts  and  lake  shores  throughout  north  temperate  regions. 
It  is  also  known  as  purple  beachpea,  sand  pea,  sea  pea,  and  seaside 
everlasting  pea,  and  its  proclivity  for  sandy  shores  makes  it  of  value 
in  the  control  of  wind-blown  sand.  For  this  purpose  it  has  been  used 
with  considerable  success  to  aid  in  the  control  of  dunes  along  the 


^  The  name  Lathyrus  maritimus  was  applied  to  the  American  plant  by  Bigelow,  who 
thought  it  was  different  from  the  Old  World  Pisiim  iiiaritiminn  of  Linnaeus.  These  plants 
are  now  considered  the  same  by  some  botanists,  in  which  case  the  proper  name  Is'  Lathyrus 
japonicus   Willd.,  the  earliest  name  used  in   the  appropriate  genus    (75). 
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Oregon  coast.     Some  botanists  separate  the  species  into  several  varieties 
but  there  is  little  consistent  difference  among  them. 

Clyde  B.  Terrell  Avrites  tlie  author  that  he  has  observed  the  bobwhite 
feeding  on  the  beachpea  in  Wisconsin. 
Lathyrus  ochroleuciis  Hook.  Cream  peavme. 

A  slender^  trailing  perennial  with  yellowish- white  flowers.  It  occurs 
on  riverbanks  and  hillsides  from  ]\Iaine  to  South  Dakota,  south  to 
Wyoming  and  Xew  Jersey. 

It  has  been  observed  to  be  browsed  by  the  moose,  varying  hare,  and 
woodland  caribou  (76'4). 
lathynis  odoratiis  L.  Sweetpea. 

A  tall-climbing  annual  native  to  southern  Europe.  It  is  a  garden 
favorite  grown  for  its  fragTant  ornamental  flowers,  originally  purple 
with  lighter  wings  but  now  produced  in  many  forms  much  modified 
in  size  and  color.  Although  it  has  been  recommended  as  a  green- 
manure  crop  in  the  Southwest,  it  has  not  proved  very  successful  for 
this  purpose. 

There  is  no  recorded  use  by  American  wildlife. 
Lathyrus  palustris  L.     (pi.  18.)  Marsh  peavine. 

A  slender  purple-flowered  perennial  of  moist  sites.  It  occurs  from 
the  Xew  England  States  west  to  the  Pacific  Coast  and  also  in  Europe 
and  Asia. 

Observations  show  that  it  is  eaten  by  the  moose,  varying  hare,  and 
Avoodland  caribou  {18 If). 
Lathyrus  polyphyllus  Xutt.  Pacific  peavhie. 

An  erect  perennial  with  rose-purple  flowers,  climbing  by  tendrils. 
It  is  also  called  Oregon  pea  and  occurs  along  the  Pacific  Coast  from 
Xorthern  California  to  Oregon. 

It  has  been  found  in  a  nest  of  the  dusky-footed  wood  rat  {68). 
Lathyrus  piisillus  Ell.  Low  peavme. 

A  spreading  or  climbing  purple-flowered  annual  of  sandy  soil  from 
Xorth  Carolina  to  Florida  and  Texas. 

It  has  been  found  stored  b}^  the  plains  i)Ocket  mouse  in  Oklahoma 
{35). 
Lathynis  sativus  L.  Wedge  peavine. 

A  Eurasian  annual  2  to  3  feet  tall,  with  pinnate  leaves  of  two  leaflets 
and  solitary  blue  or  white  flowers.  It  is  also  known  as  grass-pea 
and  wedge-pea  and  is  adapted  to  neutral  or  somewhat  alkaline  soils. 

It  has  been  cultivated  throughout  the  Old  World  since  ancient 
time,  the  seeds  being  used  for  food,  and  it  has  been  tried  experi- 
mentally in  various  parts  of  the  United  States.  It  recently  has 
i-eceived  attention  as  a  gi^een  manure  and  cover  crop  in  the  coastal 
section  of  southern  California  in  connection  with  erosion-control 
programs. 

There  is  no  recorded  use  by  American  Avildlife. 
Lathyrus  splendens  Kell.  Royal  peavine. 

A  showy  red-flowered  perennial  of  California  with  stems  climbing 
2  to  4  feet  high.  It  is  also  called  campo  pea,  pride-of-California, 
and  royal  perennial  pea. 

The  leaves  and  flowers  are  eaten  by  the  mule  deer  in  California 
(63). 
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Lathyms  venosus  Muhl.     (pi.  18.)  Veiny  peavine. 

A  decumbent  or  climbing  purple-flowered  perennial  occurring  on 
river  banks  from  New  Jersey  to  Georgia  and  Texas. 

It  has  been  observed  to  be  eaten  by  the  moose,  varying  hare,  and 
woodland  caribou  (184).  It  has  also  been  found  in  the  cache  of  a 
prairie  pocket  gopher  in  Manitoba  (SS),  and  Hammerstrom  {9 J/.) 
states  that  it  is  one  of  the  major  constituents  of  nesting  cover  for 
ring-necked  pheasants  in  Iowa. 
Lathyrus  vestitus,  see  Lathyrus  holanderi. 

LENS 

A  genus  of  about  a  half  dozen  species  of  low  erect  or  partially  climb- 
ing herbs  native  to  Europe  and  Western  Asia. 
Lens  esculenta  L.     (pi.  18.)  Lentil. 

A  much-branched  annual,  1  to  2  feet  tall,  native  to  southern  Europe. 
Its  highly  nutritious  seeds,  one  or  two  to  the  pod,  have  made  it  one 
of  the  important  food  plants  of  man  since  ancient  time.  It  is  only 
occasionally  grown  in  the  United  States.  The  magnifying  glass  was 
called  a  lens  because  it  was  shaped  like  the  seed  of  this  plant. 

There  are  no  records  of  its  use  by  American  wildlife. 
Leptoglottis  microphylla,  see  Schrankia  iincinata. 
Leptoglottis  roemeriana,  see  Schran'kia  roemeriana. 

LESPEDEZA 

A  genus  of  some  125  species  of  small  shrubs  and  herbs  occurring  for 
the  most  part  in  temperate  latitudes  of  eastern  Asia.  About  20 
species  are  native  to  the  eastern  United  States,  and  several  additional 
introduced  species,  grown  as  forage  crops,  sometimes  occur  as  escapes. 
Lespedezcv  is  often  confused  with  Desmodhim,  but  the  latter  has 
several- jointed  pods  and  leaflet  stipellae,  whereas  Lespedeza  has  single 
or  at  most  2-jointed  pods  and  the  leaflets  are  not  stipellate.  Most 
lespedezas  produce  two  types  of  flowers,  the  showy  ones  and  others 
without  petals  that  are  self-fertilized  and  from  which  most  of  the 
seeds  are  believed  to  be  produced.  The  leaves  are  usually  trifoliolate. 
Our  native  species  are  all  perennials;  they  occur  for  the  most  part  on 
light,  dry  soils.  Most  lespedezas  propagate  easily  from  seed.  They 
are  frequently  called  bushclovers. 

Two  introduced  annual  lespedezas,  L.  striata  and  L.  stipulacea^ 
have  become  important  as  soil  improvers  and  forage  plants  in  the 
southeastern  United  States.  They  constitute  the  most  important 
summer  cover  crop  of  the  South  and  are  used  in  rotations,  for  pasture, 
and  for  hay  (pi.  2,  B).  Today  they  are  assuming  added  significance 
as  erosion-control  plants.  Pieters  (iGO)  has  treated  their  forage  and 
soil-conserving  values  at  some  length,  and  a  bacterial  wilt  that  infects 
them  has  recently  been  described  \lO).  A  number  of  shrubby  oriental 
perennial  species,  such  as  L.  thunhergii  (DC.)  Nakai,  L.  japonica 
Bailey,  and  L.  sieholdii  Miq.,  have  long  been  used  to  a  limited  extent 
as  ornamentals  in  the  United  States,  but,  except  for  those  listed  be- 
low, they  have  not  yet  proved  useful  for  erosion  control. 

Not  much  has  been  written  about  lespedezas  as  honey  plants, 
but  Van  Haltern  (213)  states  that  the  native  L.  mrginica  and  the 
introduced  L.  sericea  and  L.  hicolor  are  much  visited  by  bees  in 
Georgia. 
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In  addition  to  specific  records,  given  below,  Lespedeza  seeds  have 
been  found  in  stomachs  of  the  eastern  ruffed  grouse,  lesser  prairie 
chicken,  and  Virginia  opossum,  and  the  leaflets  in  stomachs  of  the 
elk  in  Virginia  (^4)- 
Lespedeza  bicolor  Turcz.     (pi.  19.)  Shrub  lespedeza. 

A  perennial  bushy  shrub  4  to  10  feet  high,  with  fair-sized  purple 
flowers.  It  is  native  to  Japan  but  has  been  grown  for  some  years 
as  an  ornamental  in  the  Eastern  States.  In  the  Southeast  it  makes 
rapid  growth,  its  leaves  producing  a  heavy  soil-protecting  mulch. 
Nursery  stock  and  field  seedings  of  about  10  pounds  per  acre  are 
used  for  wildlife  and  erosion  control.  Its  chief  use  has  been  on 
eroding  borders  of  cultivated  fields  adjoining  woodland,  between 
the  woods  and  a  strip  of  herbaceous  vegetation  adjacent  to  the  crop 
in  the  field  {60).  It  also  shows  promise  for  gully  control  and  hedge- 
rows. It  is  shade-tolerant,  and  provides  seed  available  to  wildlife 
throughout  most  of  the  winter. 

Seeds  have  been  found  in  the  stomachs  of  the  bobwhite.'^^ 
Lespedeza  capitata  Michx.     (pi.  19.)  Roundhead  lespedeza. 

A  stiff  erect  perennial  about  3  feet  tall,  with  yellowish-white  flow- 
ers. It  occurs  in  dry  fields  and  open  sandy  woods  throughout  the 
eastern  United  States.  In  the  Midwest  there  is  a  variety  (var. 
longifolia  Torr.  and  Gray)  with  narrow  leaflets;  it  is  sometimes 
considered  a  distinct  species. 

Seeds  have  been  found  in  bobwhite  stomachs,  and  the  leaves  are 
considered  a  preferred  food  of  the  eastern  turkey ."^^ 
Lespedeza  cuiieata,  see  Lespedeza  sericea. 
Lespedeza  cyrtobotrya  Miq.  Bush  lespedeza. 

A  Japanese  species  similar  to  L.  hicolor  in  habit  and  usefulness. 
It  is  difficult  to  distinguish  this  species  from  L.  ~bicoloi\  but  L.  cyrto- 
hotrya  has  flowers  sessile  in  the  axils  of  the  leaves,  Avhich  are  fre- 
quently truncate  or  even  indented  at  the  tip.  It  is  being  tried  for 
its  wildlife  and  erosion-control  values,  but  a  great  deal  is  not  yet 
known  of  its  behavior. 

There  is  no  recorded  use  by  American  wildlife. 
Lespedeza  frutescens  (L.)  Britt.     (pi.  19.)  Wand  lespedeza. 

Lespedeza  intermedia  (Wats.)  Britt."^" 

An  erect  purple-flowered  perennial  1  to  3  feet  tall  occurring  in 
dry  upland  soils  throughout  the  eastern  United  States. 

Seeds,  which  in  the  South  remain  on  the  plant  more  or  less 
throughout  the  winter,  have  been  found  in  bobwhite  stomachs. 

In  Missouri  the  plant  has  been  observed  to  be  eaten  by  the  Vir- 
ginia deer,''^  and  to  be  a  preferred  food  of  the  eastern  turkey .'^'^ 
Lespedeza  hirta  (L.)  Hornem.     (pL  19.)  Hairy  lespedeza. 

An  erect  hairy  perennial  up  to  3  feet  in  height  with  yellowish- 
white  flowers.  It  occurs  in  dry  soils  throughout  the  eastern  United 
States,  frequently  pioneering  on  bare  areas  or  abandoned  fields  (pi. 
5,  A). 

^5  See  footnote  5,  p.  26. 

46  See  footnote  16,  p.  42.  .      ^ 

^''  In  the  strict  nomenclatorial  sense,  the  little-used  name  Lespedeza  intermedia  is  the 
proper  one  for  this  species   iSfi). 

^'^Atwood,  Earl  L.  avhitetail  deer  foods.  Univ.  Wis.,  Col.  Agr.,  Madison,  \^  is.,  20  pp. 
1939.      [Mimeographed.] 

*o  See  footnote  16,  p.  42. 
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Seeds  have  been  found  in  bobvrliite  stomaclis.  and  the  leaves  have 
been  observed  to  be  a  preferred  food  of  the  eastern  turkey.^'^ 
lespedeza  hitermedia.  see  Lespedezo.  f  rut  esc  ens. 
lespedeza  jimcea  ( L.  f . )  Pers.  Juncea  lespedeza. 

An  Asiatic  perennial  now  being  tried  in  the  Sotitheast  for  its  ero- 
sion-control and  wildlife  values.  It  is  mnch  like  L.  sericea  but  is  less 
23ubescent.  and  its  stems  frequently  appear  brownish  instead  of  green- 
ish-yellow. It  is  shade-tolerant  and  prodtices  seed  the  second  year, 
but  it  does  not  compete  with  native  plants  as  well  as  L.  sericea.  they 
both  produce  good  soil-protecting  litter. 

There  is  to  date  no  record  of  its  use  by  American  wildlife. 
lespedeza  latissima  Xakai.  Decumbent  lespedeza. 

A  spreading  shade-tolerant  perennial  1  to  2  feet  high,  native  of 
Japan  and  introduced  to  this  country  abotit  1925.  The  flowers  are 
white  to  cream-colored,  with  a  purplish  standard.  Trials  in  the  South- 
east show  it  to  be  a  higlily  promising  gi^otmd-cover  and  erosion-control 
plant.  A  seeding  rate  of  16  to  20  potmds  per  acre  seems  adequate, 
and  the  low  form  of  the  plant  suggests  its  best  use  to  be  in  erodmg  field 
borders  crosswise  to  cultivation  where  it  may  be  used  as  a  turn  row 
for  teams. 

There  is  nrt  recorded  use  by  American  Avikllife. 
Lespedeza  longifolia.  see  Lespedeza  capitata. 
lespedeza  procuuibens  Michx.  Trailing  lespedeza. 

A  trailing  purple-flowered  perennial  occurring  in  dry  soils  through- 
out the  eastern  United  States.  As  a  pioneer  plant  it  has  an  erosion- 
control  value  for  it  volunteers  readily,  even  on  heavy  clay  soils. 

In  Missouri  the  leaves  have  been  observed  to  be  eaten  by  the  Virginia 
deer  ^^  and  to  be  a  preferred  food  of  the  eastern  turkey. ^- 
lespedeza  repens  (L.)  Bart.  Creeping  lespedeza. 

A  trailing  ptirple-flowered  perennial  of  dry  soils  throughotit  the 
eastern  United  States.  It  is  frequently  confused  with  L.  procum'bens^ 
but  a  reliable  distinguishing  character  is  the  appressed  ptibescence 
of  this  species  as  opposed  to  the  spreading  pubescence  of  L.  procumhen-^. 

The  seeds  have  been  fottnd  in  bobwhite  stomachs. 

Observations  show  that  the  leaves  have  been  eaten  by  the  Viro-iiha 
deer  in  Missottri  ^^  and  that  they  are  a  preferred  food  of  the  eastern 
turkey  in  the  same  State. ^'* 
lespedeza  sericea  (Thunb.'l  Benth.'^     i  pi.  10.  i  Sericea  lespedeza. 

A  deep-rooted  somewhat  bushy  peremiial  about  3  feet  high,  with 
greenish-yellow  flowers.  The  leaflets  of  the  trifoliolate  leaves  are 
usually  broadest  at  the  square-cut  tip.  A  native  of  Asia,  it  was  first 
gi^own  in  this  comitry  in  1896  and  is  apparently  well  adapted  to  con- 
ditions from  the  Gulf  States  to  about  100  miles  north  of  the  Ohio 
River,  west  to  central  Kansas  and  Oklahoma.    It  has  survived  several 

-■''  See  footnoTe  16.  p.  42. 

51  See  footnote  4S.  p.  63. 

52  See  footnote  16.  p.  42. 
^  See  footnote  48.  p.  63. 
=*  See  footnote  16.  p.  42. 

^  The  name  Lespedeza  sericea  is  based  on  Hedysarum  sericeutn  Thunberg.  a  name  pre- 
occupied by  H.  seiMeum  MUler.  Lespedeza  cuneata  Dum.  de  Cours.  is  the  next  available 
name  and.  in  the  strict  taxonomie  sense,  the  proi>er  name  for  what  has  been  called 
L.  sericea.  Ho-wever,  because  of  the  extensive  use  of  the  name  L.  sericea  by  agriculturists 
in  this  country,  that  name  is  tentatively  conserved  for  the  species  in  question. 
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seasons  in  southern  Vermont  and  southern  Michigan  and  it  has  with- 
stood winter  temperatures  of  —17°  F.  Seeds  should  be  scarified  or, 
if  unscarified,  they  should  be  planted  a  month  earlier  than  usual.  It 
is  planted  later  than  the  annttal  lespedezas,  preferably  before  May  15, 
sown  15  to  20  pounds  to  the  acre,  broadcast  on  a  prepared  seedbed 
plowed,  settled,  or  rolled,  preferably  after  a  rain,  and  moderately 
fertilized  with  stiperphosphate.  For  hay  procltiction  heayier  seedings 
are  recommended.  If  the  site  is  seyerely  eroded,  a  light  coyer  of  pine 
boughs,  grain  straw,  or  other  mulch  is  recommended  for  temporary 
jDrotection  {7'8).  Fall  mulching  of  sites  to  be  seeded  the  followmg 
spring  eliminates  seedbed  preparation.  Growth  the  first  year  is  small 
and  on  poor  soil  3  years'  time  may  be  required  to  get  a  good  stand. 
Howeyer,  plantings  for  wildlife  and  erosion  control  in  the  South- 
east haye  produced  a  good  seed  crop  the  second  year.  The  species 
seems  to  be  able  to  maintain  itself  against  natiye  plant  competition, 
and  it  produces  considerable  leaf  litter.  It  suryiyes  eyen  where 
drought  kills  alfalfa  and  Korean  lespedeza,  and  it  seems  to  answer 
the  need  in  the  South  for  a  drought -resist  ant  perennial  hay  crop.  For 
this  purpose  the  plants  must  be  cut  when  less  than  15  inches  high. 
It  prefers  well-drained  clay  loams  or  heayy  silt  loams ;  lime  helps  it 
but  is  not  essential.  Pieters  {lo9)  recently  treated  the  soil  conserya- 
tion  and  forage  yalues  of  sericea  lespedeza  at  some  length.  Honey- 
bees gather  the  nectar. 

It  is  used  in  the  Sotitheast  as  an  erosion-control  plant  to  stabilize 
gullies,  to  control  erosion  on  highway  embankments  (pi.  6,  B),  to 
mark  perennial  guide  lines  for  contour  fields,  to  control  weeds  along 
yegetated  fence  roAys,  and  to  2^reyent  by  shading  the  spread  of  Ber- 
muda grass  along  the  berms  of  terrace  outlet  chaimels  (pi.  4,  A). 
Its  ability  to  withstand  shade  makes  it  useful  as  an  erosion-control 
coyer  in  the  '•dead  strip"  or  eroded,  unprocluctiye  field  border  between 
cultiyated  fields  and  woodlands  {o9).  On  such  sites  (pi.  4,  B)  it 
withstands  well  the  concentration  of  water  from  the  crop  rows.  Es- 
pecially when  yotmg,  the  plants  form  good  nesting  coyer  for  the 
bobwhite  and  other  birds.  The  seed  is  ayailable  to  wildlife  throtighout 
the  winter. 

Stomach  records  proyided  by  E.  V.  Floyd  show  the  seeds  to  be 
eaten  by  the  slate-colored  junco  and  the  bobwhite. 

In  correspondence.  Verne  E.  Dayison  states  that  he  has  obseryed 
the  plants  to  be  eaten  by  the  cottontail  in  the  Southeast.  On  the 
Eastern  Shore  of  ^Maryland  the  tops  of  the  plants  protrude  through 
the  snow  and  furnish  winter  food  for  both  the  bobwhite  and  cot- 
tontail, according  to  a  letter  from  Ernest  A.  Vaughn  to  Frank  C. 
Edminster.  In  Maryland,  Crandall  (fide  W.  E.  Van  Dersal)  obseryed 
bluebirds  feeding  extensiyely  on  the  plant.  E.  V.  Komarek,  in  a 
letter  to  the  author,  writes  that  oklfield  mice  eat  the  seeds  and  that 
patches  of  L.  sericea  are  fayorite  habitats  for  cotton  rats,  which  also 
eat  the  seeds. 
Lespedeza  stipnlacea  Maxim.  _  Korean  lespedeza. 

An  erect  annual  herb  brought  to  America  from  Korea  in  1919.  The 
leayes  haye  three  broadly  oboyate  leaflets,  and  the  small  flowers  are 
bluish  purple.  It  can  be  distinguished  from  L.  striata  by  its  broader 
leaflets  and  broad  stipules,  and  the  stem  pubescence  of  hairs  that 
point  upward.     Early  Korean  Xo.  19604  is  an  early  maturing  yariety. 
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and  Harbin  lespedeza  is  a  dwarf  variety,  which  has  set  se^d  as  far 
north  as  Winnipeg,  Canada.  Korean  lespedeza  is  now  grown  as  a 
pasture  and  hay  plant  from  southern  Pennsylvania  south  to  South 
Carolina  and  westward  to  the  humid  eastern  portions  of  Oklahoma 
and  Kansas.  It  is  grown  more  extensively  than  any  other  lespedeza. 
It  is  a  useful  erosion-control  plant  seeded  in  early  Spring,  at  the 
rate  of  about  25  pounds  to  the  acre  {160).  It  matures  early  and 
seeds  heavily,  the  seed  being  available  to  wildlife  throughout  the 
winter.  In  field  border  plantings  it  reseeds  and  forms  better  wildlife 
cover  than  common  lespedeza. 

Seeds  have  been  shown  by  stomach  records  to  be  eaten  by  the 
bobwhite. 

The  fruits  have  been  observed  to  be  a  preferred  food  of  the  east- 
ern turkey .^^  Lee  E.  Yeager,  in  a  letter  to  the  author,  states  that 
he  "can  confirm  the  utility  of  Korean  lespedeza  by  bobwhites,  and 
can  add  the  slate-colored  junco,  cardinal,  towhee,  English  sparrow, 
and  cottontail  rabbit.  The  observations  refer  to  seeds  taken  by  the 
birds  and  foliage  by  rabbits.  All  observations  in  Mississippi." 
Lespedeza  striata  (Thunb.)  H.  &  A.     (pi.  19.)  Common  lespedeza, 

A  branching  annual  usually  less  than  1  foot  in  height,  with  blue- 
purple  flowers.  The  three  leaflets  are  elliptic  in  shape.  They  are 
less  broad  and  the  stipules  are  much  less  conspicuous  than  in  L.  stipu- 
lacea;  furthermore  the  stem  pubescence  points  downward,  not  up- 
ward as  in  L.  stipulacea.  It  is  native  to  eastern  Asia  and  was  intro- 
duced into  the  southern  United  States  prior  to  the  Civil  War.  It 
is  frequently  called  Japan  clover.  Tennessee  No.  76  is  a  late-maturing 
form  and  Kobe  is  a  somewhat  larger,  robust  variety  brought  to  this 
country  from  near  the  city  of  Kobe,  Japan.  Seeding  rates  are  about 
30  pounds  per  acre,  slightly  higher  for  Kobe.  Common  lespedeza 
acts  as  a  pioneer  in  the  revegetation  of  disturbed  areas,  and  reseeds 
when  once  established.  However,  neither  this  species  nor  Korean 
lespedeza  will  do  well  when  planted  on  highly  eroded  subsoils,  as 
in  gullies.  Common  lespedeza  is  very  susceptible  to  frost  injury  but 
grows  well  south  of  Pennsylvania  and  west  to  eastern  Oklahoma  and 
Texas.  Growing  scattered,  it  is  much  branched  and  spreading  but 
in  close  stands  is  little  branched  and  upright.  Slow  growing  at 
first,  it  develops  more  rapidly  during  the  hotter  parts  of  summer. 
Seeds  mature  in  the  late  autumn  and  are  available  to  wildlife  through- 
out the  winter.  It  thrives  in  red  clay  and  sand,  but  grows  best  on  well- 
drained,  fertile  soil;  the  root  system  is  extensive  and  very  resistant 
to  drouofht.  It  is  used  for  hay  and  pasture  and  is  an  effective  erosion- 
controrpknt  {160).^ 

Wildlife  records  include  seeds  in  stomachs  of  the  bobwhite  for 
which  it  is  one  of  the  most  important  foods  throughout  the  South- 
east ^^  {138;  192)^  mallard,  eastern  mourning  dove  ^^  and  Virginia 
deer. 

It  has  been  observed  to  be  a  greatly  preferred  food  of  the  eastern 
turkey.^^  Mcllhenny  {131)  noted  starlings  in  great  numbers  feeding 
on  the  shattered  seeds  in  southern  Louisiana.    E.  Y.  Komarek  writes, 


56  See  footnote  16,  p.  42. 
"  See  footnote  5.  p.  26. 
5s  See  footnote  5.  p.  26. 
50  See  footnote  16.  p.  42 


LEGUMES   FOR   EROSION   CONTROL   AND   WILDLIFE  67 

in  a  letter  to  the  author,  that  he  found  cotton  rats  feeding  on  the 

seeds. 

Lespedeza  stuevei  Xntt.  Stueve's  lespedeza. 

A  wandlike  purple-flowered  perennial,  2  to  4  feet  tall,  occurring 
in  dry  soil  from  Vermont  to  Alabama  westward  to  Michigan  and 
Texas.  It  is  distinguished  from  the  closely  related  Z.  fnitescens  by  its 
densely  tomentose  leaves. 

The  seeds  have  been  recorded  from  a  single  bobwhite  stomach. 
Lespedeza  violacea  (L.)  Pers.     (pi.  10.)  Violet  lespedeza. 

A  much-branched,  slender  perennial,  1  to  3  feet  high,  with  rather 
showy  violet-colored  flowers.  It  occurs  in  dry  soil  throughout  the 
eastern  United  States. 

Seeds  have  been  found  in  bobwhite  stomachs,  and  the  plant  has  been 
observed  to  be  eaten  by  Virginia  deer  in  Missouri.°° 
Lespedeza  virginica  (L.)  Britt.     (pi.  19.)  Slender  lespedeza. 

An  erect  wandlike  or  slightly  branching  purple-flowered  perennial 
of  dry  soils  throughout  the  eastern  United  States.  It  is  shade-tolerant, 
a  good  soil  improver,  and  a  pioneer  on  bare  areas  such  as  shale  road 
cuts.  It  is  worth  more  extensive  field  trials,  for  example  on  eroding 
field  borders,  at  a  seeding  rate,  suggested  by  nursery  trials,  of  20  to  25 
pounds  per  acre. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite,  Avhich  is 
said  to  feed  on  it  more  than  on  any  other  native  lespedeza  in  the 
Southeast.*^^ 

Observations  show  the  flowers  and  fruits  are  eaten  by  the  eastern 
turkey,  for  which  it  is  a  preferred  f ood.°-  The  plant  has  been  observed 
to  be  browsed  by  the  Virginia  deer  in  Missouri. ^^ 

LEUCAENA 

A  genus  of  a  dozen  species  of  unarmed  trees  and  shrubs,  closely 
related  to  Acacia  and  Mimosa^  and  largely  confined  to  tropical  and 
subtropical  America.  Three  or  four  species  commonly  referred  to  as 
leadtrees  extend  northward  into  southern  Texas.  They  are  browsed 
somewhat  by  cattle.  There  is  no  record  of  their  use  by  wildlife,  nor 
have  they  been  used  to  date  for  controlling  erosion.  Leucaena  puVver- 
ulenfa  (Schl.)  Benth.,  the  great  leadtree,  also  known  as  Mexican 
leadtree  and  tepehuaje  (pi.  20),  has  a  hard  dark-brown  wood  used 
commercially  in  Mexico;  in  southernmost  Texas  it  is  considered  a 
useful  honey  plant. 

LOTUS 

A  genus  of  more  than  100  herbs  and  small  shrubs  native  to  all 
continents  but  best  represented  in  north  temperate  regions.  As 
here  treated,  Lotus  includes  the  strictly  North  American  group 
HosacMa.  There  are  about  40  species  native  to  the  United  States, 
all  western  except  one  (Z.  helleri  Britt.)  described  from  North  Caro- 
lina. Many  of  them  occur  along  the  west  coast,  and  they  are  also 
well  represented  in  the  Southwest.  They  are  considered  of  forage 
value,  and  several  species  have  proved  highly  useful  as  pasture  plants 

60  See  footnote  48.  p.  63. 

61  See  footnote  5.   p.  26. 
63  See  footnote  16.  p.  42. 
63  See  footnote  48,  p.  63. 
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in  New  Zealand.  Some  are  promisinoj  erosion-control  plants,  and 
many  of  our  native  species  should  be  ^iven  careful  trial.  They  should 
not  be  confused  with  the  waterlily  commonly  called  lotus.  They  are 
frequently  called  birds-foot  trefoils. 

In  addition  to  the  subjoined  specific  records,  seeds  of  Lotus  have 
been  found  in  stomachs  of  the  bobwhite,  eastern  ruffed  grouse, 
Columbian  pocket  mouse,  and  mountain  sheep. 

Lotus  seeds  of  some  unidentified  species  have  been  found  in  caches 
of  the  Merriam  kangaroo  rat   (IJpS)^  and  the  plants  have  been  ob- 
served to  be  eaten  by  the  California  mule  deer  {166) . 
Lotus  americanus  (Nutt.)  Bisch.     (pi.  20.)  American  deervetch. 

Ilosackia  puTshiana  V>&[it\\.,  Acmispon  americanus  (Nutt.)  Rydb. 

A  variable  slender-stemmed  loosely  branched  annual  10  to  20 
inches  high,  usually  with  3-foliolate  leaves  and  pinkish  flowers.  It 
grows  in  dry  sandy  soil  from  Minnesota  to  Arkansas  westward,  fre- 
quently on  acid  soils,  and  it  is  prominent  on  abandoned  cultivated 
land  and  overgrazed  range  in  the  coastal  region  of  central  California. 
It  is  sometimes  called  Spanish  clover  and  Dakota  vetch.  Although 
recognized  as  a  native  plant  of  forage  value,  attempts  to  cultivate 
it  have  not  produced  yields  heavy  enough  to  be  profitable.  It  has 
been  used  locally  to  control  erosion  in  California  gullies  and 
abandoned  lands. 

Stomach  records  prove  that  the  seeds  are  eaten  by  the  ring-necked 
pheasant,  California  quail  {199)^  valley  quail,  mule  deer,  and  thir- 
teen-striped  ground  squirrel  {IS).  Seeds  have  also  been  found  in  the 
cheek  pouches  of  a  Plains  pocket  mouse. 

Observations  show  that  the  leaves  and  stems  are  eaten  by  the  mule 
deer  in  California,  for  which  it  is  considered  of  outstanding  impor- 
tance as  browse   {63).     The  seeds  are  known  to  be  cached  by  the 
Osgood  white-footed  mouse. 
Lotus  corniculatus  L.  Birdsfoot  deervetch. 

A  perennial  of  the  Old  World  up  to  3  feet  in  height,  with  trifolio- 
late  leaves  and  bright  yellow  flowers,  sometimes  tinged  with  red.  It 
is  frequently  called  birdsfoot  trefoil.  It  is  used  to  a  limited  extent 
in  the  United  States  for  hay  and  pasture;  upright  and  prostrate 
varieties  have  been  developed  for  these  uses.  It  requires  inoculation, 
does  well  on  light,  sterile  or  acid  soil,  and  roots  deeply.  It  has 
shown  promise  where  it  has  been  tried  as  a  dune  stabilizer  on  the 
Oregon  coast;  it  is  being  recommended  in  the  Northeastern  States 
as  a  stabilizer  of  gullies  and  road  banks  and  as  a  summer  pasture 
plant  particularly  valuable  during  periods  of  drought  {65).  In 
California  it  has  been  used  locally  for  controlling  erosion  in  gullies 
and  on  abandoned  lands. 

Seeds  have  been  recorded  from  the  stomach  of  a  Gambel  quail. 
Lotus  crassifolius  (Benth.)  Greene.  Thickleaf  deervetch. 

A  perennial  1  to  4  feet  tall,  with  pinnate  leaves  and  umbels  of  yel- 
low flowers  marked  with  red.  It  occurs  from  California  north  to  the 
Columbia  River.  That  it  holds  value  as  an  erosion-control  plant  is 
indicated  by  the  fact  that  it  volunteers  on  bare  road  cuts. 

Tliere  is  no  use  by  wildlife  recorded. 
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Lotus  formosissimus  Greene.  Coast  deervetch. 

Ho  sack  ia  gracilis  Bentli. 

A  weak  herbaceous  perennial  with  pinnate  leaves  and  yellow- 
lavender  flowers.  It  occurs  on  moist  sites  from  central  California 
to  Washing-ton. 

Seeds  have  been  recorded  in  the  stomachs  of  the  valley  quail  and 
western  mourning  dove. 
Lotus  glaber,  see  Lotus  scoparius. 

Lotus  humistratus  Greene,     (pi.  20.)  Foothill  deervetch. 

Anisolotus  trispermus   (Greene)   Woot.  and  Standi.,  Lotus  tri- 
spermus  Greene. 

A  prostrate  to  ascending,  diffusely  branched  woolly  annual  with 
3-  to  5-foliolate  leaves  and  yellow  flowers.  It  occurs  from  southern 
California  to  eastern  New  Mexico  and  is  also  know^n  as  hill  lotus  and 
colchita. 

The  seeds  have  been  found  in  stomachs  of  the  western  mourning 
dove,  Arizona  scaled  quail,  Gambel  quail,  valley  quail,  and  white- 
throated  wood  rat. 

The   leaves   and   pods   have   been   observed   to   be   stored   by   the 
banner-tailed  kangaroo  rat  {IJ^S;  216)  and  the  plants  by  the  white- 
throated  wood  rat    (J4^3).     Bailey    (19)    considers  it   an  important 
food  of  the  banner-tailed  kangaroo  rat. 
Lotus  major,  see  Lotus  uliginosus. 

Lotus  micranthus  Benth.  Littleflower  deervetch. 

Hosackia  parviflora  Benth. 

A  low,  diffusely  branched  annual  with  3-  to  5-foliolate  leaves  and 
cream-colored  flowers.  It  occurs  in  the  west  coast  foothills  from 
California  to  Washington. 

The  leaves  and  stems  are  relatively  important  as  browse  for  mule 
deer  in  California  {63). 

Lotus  mollis  Greene.  Soft  deervetch. 

Anisolotus  mollis  (Greene)  Heller,  Hosackia  mollis  Greene. 

A  weak  decumbent  perennial  with  4-  to  7-foliolate  leaves  and 
orange-yellow  flowers.  It  occurs  in  dry  sites  of  southern  New  Mexico 
and  Arizona. 

The  seeds  have  been  found  in  stomachs  of  the  Arizona  scaled  quail, 
and  the  plant  has  been  shown  by  experimental  feeding  to  be  of  high 
palatability  to  Sonora  white-tailed  deer  and  mule  deer  in  southern 
Arizona  {152). 

Lotus  nuttallianus  Greene.  Nuttall  deervetch. 

Hosackia  prostrata  Nutt.,  not  Lotus  prostratus  L. 

A  low  prostrate  annual  with  5-  to  7-Toliolate  leaves  and  yellow 
flowers.  It  is  also  known  as  wire  lotus  and  occurs  in  sandy  land 
along  the  coast  in  San  Diego  County,  Calif.,  south  to  Lower 
California. 

The  seeds  have  been  found  in  stomachs  of  the  valley  quail  and  in 
the  cheek  pouches  of  the  Pacific  pocket  mouse  {21). 
Lotus  scoparius  (Nutt.)  Ottley.  Broom  deervetch. 

Lotus  glaber  Greene. 

A  suberect  bushy  perennial  up  to  4  feet  in  height,  with  green 
slender  branches,  3-  or  occasionnaly  4-  to  5-foliolate  leaves,  and  yel- 
lowish flowers.     It  has  been  called  deerweed,  deerclover,  and  wild 
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alfalfa.  It  is  a  native  of  central  California,  where  it  occurs  on  dry 
sterile  soils;  it  is  abundant  on  burned  areas.  Several  varieties  have 
been  described.  It  is  a  good  honey  plant  and  is  considered  good  cover 
for  wildlife.  In  California  it  has  been  planted  for  erosion  control 
on  severely  eroded  sites,  and  the  plant  has  been  used  as  a  mulch  to 
check  erosion  in  gullies. 

The  seeds  have  been  recorded  in  stomachs  of  the  California  quail. 
Richard  M.  Bond  writes  the  author  that  he  has  found  the  seeds  in 
the  cheek  pouches  of  the  California  (?)  pocket  mouse  and  Gambel 
kangaroo  rat. 

Observations  show  that  it  is  browsed  by  the  California  mule  deer 
{166)  and  Mariposa  brush  rabbit,  which  eats  the  stems  but  discards 
the  leaves  {91).  The  stems  are  considered  an  important  food  of  the 
California  brush  rabbit  {156).  It  has  also  been  observed  to  be  eaten 
by  the  valley  quail  {88). 

Lotus  strigosus  (Nutt.)  Greene.  Bristle  deervetch. 

Hosackia  strigosa  Nutt. 

A  slender  decumbent  to  ascending  annual  with  small  pinnate  leaves 
and  yellow  flowers,  occurring  in  sandy  soils  of  California. 

The  seeds  have  been  found  in  stomachs  of  the  Gambel  quail  and 
valley  quail. 
Lotus  subpinnatus  Lag.  Chilean  deervetch. 

A  prostrate  to  ascending  branched  annual  similar  to  but  less  pubes- 
cent than  L.  humdstratns.  It  is  known  to  occur  in  Chile.  In  the 
United  States  it  is  confined  to  California.  Sometimes  it  is  called 
calf  lotus. 

The  seeds  have  been  found  in  stomachs  of  the  California  quail  {199) 
Gambel  quail,  and  valley  quail,  and  the  herbage  has  been  observed 
to  be  eaten  by  the  mule  deer  in  California  (63). 
Lotus  tetragonolobus  L.  Squarepod  deervetch. 

A  trailing  annual  with  trifoliolate  leaves  and  purplish  to  cardinal- 
red  flowers.  It  is  a  native  of  the  Mediterranean  region,  where  the 
young  pods  and  the  seeds  are  used  as  human  food.  The  mature  seeds 
have  been  used  as  a  coffee  substitute.  It  has  been  tried  experiment-ally 
in  California  as  a  forage  plant  but  has  not  yet  been  used  for  erosion 
control  nor  is  it  known  to  have  been  utilized  by  wildlife  in  this 
country. 

Lotus  trispermus,  see  Lotus  kumistratus. 

Lotus  uliginosus  Schkuhr.  Wetland  deervetch. 

Lotus  major  Sm.,  L.  villosus  Willd. 

A  species  of  the  Old  World  similar  to  Z.  comwulatus^  from  which 
it  may  be  distinguished  by  the  very  prominent  veins  on  the  lateral 
leaflets.  It  is  sometimes  called  birdsfoot  trefoil,  although  L. 
corniculatus  is  more  commonly  known  by  that  name,  and  it  is  used 
as  a  pasture  plant  in  the  West  Coast  States. 

There  is  no  recorded  use  by  American  wildlife. 
Lotus  villosus,  see  Lotus  uliginosus. 

Lotus  wrightii  (Gray)  Greene.  Wright  deervetch. 

Anisolotus  wTightii  (Gray)  Eydb.,  Hosackia  ivrightil  Gray. 

A  herbaceous  perennial,  with  4-  to  7-foliolate  leaves  and  orange- 
yellow  flowers.  It  is  sometimes  called  red-and-yellow-pea  and  occurs 
from  Colorado  to  New  Mexico  and  Arizona.     Its  lieavy  perennial  roots 
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and  broad  crown  suggest  an  erosion-control  usefulness.     It  is  pal- 
atable and  withstands  grazing  well. 

The  seeds  have  been  found  in  the  stomachs  of  Gambel  quail  and 
Arizona  scaled  quail,^*  and  the  plant  has  been  shown  by  experimental 
feeding  in  Arizona  to  be  of  high  palatability  to  Sonora  white-tailed 
deer  and  mule  deer  {152). 

LUPINUS 

A  genus  of  perhaps  150  species  of  annual  and  perennial  herbs,  rarely 
shrubs,  occurring  in  all  continents  except  Australia.  In  the  United 
States  there  are  a  great  many  native  species,  most  of  which  occur  west 
of  the  Kocky  Mountains,  especially  along  the  Pacific  coast.  The 
flowers  are  large  and  showy,  usually  in  long  upright  racemes,  and 
lupines  are  prized  garden  plants.  The  characteristic  leaves  are  also 
attractive,  being  palmately  compound,  with  usually  5  or  more  leaflets. 
Although  some  species  are  poisonous  (p.  7),  several  have  long  been 
cultivated  in  Europe  for  green  manure,  and  some,  such  as  blue  lupine, 
L.  angustifolius  L.,  are  now  being  grown  to  some  extent  in  the  southern 
United  States  as  cover  crops.  Many  of  our  native  species  are  worth 
careful  observation  and  trial.  Although  nectarless,  lupine  flowers  are 
visited  by  bees  as  a  source  of  pollen. 

In  addition  to  the  specific  records,  lupine  seeds  have  been  found  in 
stomachs  of  the  bobwhite,  slate-colored  junco,  horned  lark,  Sierra 
grouse  {29)^  mountain  quail  (114)^  sooty  grouse  {115)^  plumed  quail, 
eastern  meadowlark,  western  meadowlark  {42)^  eastern  mourning 
dove,  ring-necked  pheasant  {ISO)^  California  towhee,  golden-crowned 
sparrow,  white-crowned  sparrow,  elk,  black-tailed  prairie  dog  (117), 
western  chipmunk  (108),  Colorado  rock  squirrel  (4^),  Merriam  kan- 
garoo rat,  mule  deer,  California  ground  squirrel,  mountain  sheep,  and 
Coues  pocket  mouse. 

Lupines  have  been  observed  to  be  cached  by  a  pika  in  New  Mexico 
(107)  and  to  be  eaten  by  the  Oregon  snowshoe  rabbit  (154)  ^  prairie 
pocket  gopher  (16),  mountain  beaver  in  Oregon  (20),  porcupine  in 
Arizona  (203),  Columbian  ground  squirrel  (182),  mantled  ground 
sqiiirrel  {89),  and  San  Bernardino  chipmunk  (86).  California  mule 
deer  eat  the  foliage  (166),  but  experimental  feeding  in  southern  Ari- 
zona showed  lupines  to  be  of  very  low  palatability  to  Sonora  white- 
tailed  deer  (152) .  In  a  letter  to  the  author,  Eichard  M.  Bond  states 
that  the  seeds  are  cached  by  the  Gambel  kangaroo  rat. 
Lnpinus  agardhianiis,  see  Lupinus  concinnus. 
Lupinus  albifrons  Benth.  Foothill  lupine. 

A  shrubby  perennial  2  to  6  feet  tall,  often  with  a  woody  trunk. 
It  occurs  in  California,  where  it  is  useful  for  erosion  control  on 
mountain  roads  (122a).  The  flowers  are  blue  or  purplish  with  a 
white  or  yellowish  center.  Several  varieties  have  been  described.  It 
is  also  known  as  silver  lupine. 

Stomach  records  show  the  seeds  are  eaten  by  the  valley  quail. 
Lupinus  arboreus  Sims.  Tree  lupine. 

A  branching  shrub  up  to  8  feet  in  height,  with  bright  yellow  or 
sometimes  bluish  flowers.  It  is  naturally  confined  to  coastal  sands 
and  canyons  in  California.  It  is  considered  to  be  of  some  value 
in  controlling  erosion  on  sandy  sites  in  California  and  it  has  been 

64  See  footnote  7,  p.  33. 
258101° — 41 6 
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used  successfully  to  aid  in  the  control  of  dune  sand  along  the  Oregon 
coast ;  it  does  not,  however,  transplant  well. 

Eichard  M.  Bond,  in  correspondence  with  the  author,  states  that 
he  has  found  the  plant  in  stomachs  of  the  California  brush  rabbit. 
Lupinus  arizonicus  Wats.  Arizona  lupine. 

Lupinus  sparsifjOTus  var.  arizonicus  C.  P.  Smith. 

A  low  annual,  4  to  8  inches  tall,  with  a  yellow  spot  on  the  standard 
of  the  bright  blue  or  purplish  flowers.  It  occurs  in  desert  sands  of 
southern  Nevada,  Arizona,  and  California. 

Seeds  have  been  found  in  stomachs  of  the  Arizona  scaled  quail  and 
Gambel  quail. 
Lupinus  benthamii  Heller.  Bentham  lupine. 

A  slender  annual  or  biennial  1  to  2  feet  tall,  with  blue  flowers  having 
a  yellowish  center.  It  is  confined  to  California.  A  variety  (var. 
ofimus  C.  P.  Smith)  larger  than  the  species  has  been  described. 

The  seeds  are  known  by  stomach  records  to  be  eaten  by  the  valley 
quail. 
Lupinus  bicolor  Lindl.  Bicolor  lupine. 

An  erect  annual,  5  to  20  inches  tall,  with  flowers!  that  are  blue 
and  white.  It  occurs  from  California  to  Washington  and  is  also 
known  as  dove  lupine.  In  California  it  has  been  used  locally  as  a 
wintet  cover  and  green  manure  crop. 

The  seeds  have  been  found  in  the  stomachs  of  the  valley  quail  and 
the  leaves  have  been   observed  to  be  eaten  by  the  mule   deer  in 
California  (6S). 
Lupinus  caespitosus  Nutt.  Stemless  lupine. 

A  caespitose,  almost  stemless  perennial  with  bluish  or  sometimes 
white  flowers.  It  occurs  on  dry  sites  from  Oregon  to  Utah,  eastward 
to  Montana  and  Colorado. 

The  stems  and  flowers  have  been  observed  to  be  eaten  by  the  elk 
{186). 

Lupinus  chamissonis  longifolius,  see  Lupinus  longifolius. 
Lupinus  concinnus  Agardh.  Bajada  lupine. 

Lupinus  agardhianus  Heller. 

A  variable  much-branched  hairy  annual,  2  to  8  inches  tall,  also 
known  as  Agardh  lupine.  It  has  lilac  flowers  edged  with  red-purple 
and  occurs  in  sandy  soils  from  California  to  New  Mexico.  Several 
varieties  have  been  described. 

The  leaves  have  been  observed  to  be  eaten  by  the  mule  deer  in 
California  {63). 
Lupinus  densiflorus  Benth.  Thickspike  lupine. 

A  California  annual  up  to  2  feet  in  height,  with  lilac  to  rose-colored 
flowers.  Several  varieties  have  been  described.  Recent  interest  in  the 
use  of  soil-saving  native  plants  has  resulted  in  trials  of  this  species  as 
a  winter-cover  and  green-manure  crop  for  poor  sites.  It  is  also  recom- 
mended for  reosion  control  on  California  mountain  roads  {122a). 

The  seeds  have  been  found  in  stomachs  of  the  valley  quail. 
Lupinus  formosus  Greene.  Lunara  lupine. 

A  decumbent  to  erect  perennial,  1  to  3  feet  tall,  confined  to  Cali- 
fornia. It  is  a  variable  species  with  purple  to  white  flowers.  Sev- 
eral varieties  have  been  described.  It  is  considered  useful  in  Cali- 
fornia for  controlling  erosion  on  mountain  road  cuts  and  fills  {122a). 
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Tlie  seedsf  have  been  found  in  stomachs  of  the  valley  quail  and 
recent  studies  have  shown  that  they  compose  nearly  5  percent  of  the 
yearly  food  of  the  California  quail  {199), 
Lupiniis  grayi  ^Vats.  Sierra  lupine. 

A  low  unbranched  perennial  about  1  foot  tall,  confined  to  Cali- 
fornia. It  is  also  known  as  Gray's  lupine.  The  standard  of  the  blue 
flowers  has  a  yellow  center. 

Seeds  were  found  in  cheek  pouches  of  a  Fisher  ground  squirrel 
(89). 
Lupinus  kingii  AVats.  King's  lupine. 

A  low  annual,  4  to  8  inches  high.  It  has  purplish  flowers  and 
occurs  in  dry  sites  in  Utah,  Colorado,  and  Arizona. 

Seeds  of  the  species  have  been   recorded  from  stomachs  of   the 
Arizona  scaled  quail  and  Gambel  quail. 
Lupinus  latifolius  Agardh.  Broadleaf  lupine. 

A  variable  perennial,  2  to  4  feet  tall,  confined  to  California.  The 
flowers  are  purple  or  blue,  rarely  yellowish.  Several  varieties,  rang- 
ing throughout  the  Pacific  Coast  region,  have  been  described. 

The  leaves  have  been  observed  to  be  eaten  by  the  mule  deer  in 
California  {6S). 
Lupinus  littoralis  Dougi.  Shore  lupine. 

A  decumbent  perennial  with  blue  flowers,  also  known  as  Chinook 
lupine.  It  occurs  on  coastal  sands  of  the  West  Coast  from  Califor- 
nia to  Washington.  It  is  being  tried,  both  in  the  West  and  East, 
as  a  sancl-binding  plant  for  wind-erosion  control.  It  has  been  suc- 
cessfully used  to  aid  in  the  control  of  blowing  dune  sand  along  the 
Oregon  coast. 

There  is  no  record  of  its  use  by  wildlife. 
Lupinus  longifolius  (Wats.)  i^brams.  Pauma  lupine. 

Lupinus  chamissonis  var.  longifoUiis  Wats. 

A  somewhat  shrubby  perennial  2  to  5  feet  high,  with  bluish  or 
rarely  yellowish  flowers.  It  occurs  on  foothills  and  ocean  bluffs  of 
southern  California.  Kraebel  {122a)  recommends  it  for  erosion 
control  on  mountain  roads  in  southwestern  California. 

No  use  by  wildlife  has  been  recorded. 
Lupinus  lyallii  Gray.  Lyall  lupine. 

A  low  perennial  about  4  inches  tall,  with  blue  flowers.  It  is  also 
known  as  alpine  lupine  and  occurs  from  California  to  Washington. 

Shaw   {ISl)   reports  that  a  trail  of  the  Olympic  phenacom^s  or 
heather  vole  at  Mt.  Kainier  led  to  a  feeding  ground  in  an  open  par]^ 
where  this  plant  grew,  so  the  plant  should  probably  be  listed  among 
the  foods  of  tliis'  mammal. 
Lupinus  micranthus  Dougi.  Littleflower  lupine. 

An  annual,  up  to  18  inches  in  height,  also  known  as  field  lupine. 
The  flowers  are  blue  and  white,  and  the  plant  occurs  mostly  on  clay 
soils  from  California  to  Washington. 

The  seeds  have  been  found  in  cheek  pouches  of  the  Douglas  ground 
squirrel  {89)  and  in  the  stomachs  of  the  California  quail  {114)- 
Lupinus  montieola  Rydb.  Montana  lupine. 

A  perennial  less  than  1  foot  high,  with  dark  blue  flowers.  It 
occurs  in  rocky  places  of  the  mountains  of  Montana  and  Wyoniing. 

It  has  been  observed  to  be  eaten  by  the  elk  {186), 
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Lnpinus  nanus  Dougl.  Pygmy  lupine. 

An  erect  annual,  up  to  2  feet  in  height,  confined  to  grassy  hills 
of  California,  where  it  has  been  used  locally  as  a  cover  crop  and  for 
erosion  control  on  mountain  roads  {122a).  The  flowers  are  rich  blue, 
rarely  pink,  with  a  white  or  yellow  center  to  the  standard.  It  is  also 
called  sky  lupine.  Several  varieties,  some  extending  into  Oregon, 
have  been  described. 

The  seeds  have  been  found  in  stomachs  of  the  California  quail 

(lU). 

Lupinus  neomexicanus  Greene.  New  Mexico  lupine. 

A  hirsute  perennial  herb  up  to  2  feet  in  height  Avith  purple  flowers. 
It  occurs  in  New  Mexico  and  Arizona. 

Chipmunks   were   observed   eating    the   seeds   in   the    Chiricahua 
Mountains'  of  Arizona  {1^6) . 
Lupinus  parviflorus  Nutt.     (pi.  20.)  Lodgepole  lupine. 

A  slender  perennial,  1  to  3  feet  high,  with  light  blue  or  sometimes 
white  flowers.  It  occurs  in  meadows  from  South  Dakota  and  Colo- 
rado to  Utah  and  Montana. 

It  has  been  observed  to  be  eaten  by  the  mule  deer  in  Yellowstone 
Park  {168). 
Lupinus  pusillus  Pursh.  Eusty  lupine. 

A  stout  annual,  usually  less  than  1  foot  tall,  with  blue  to  purple 
or  even  white  flowers.  It  occurs  in  sandy  places  from  Washington 
south  through  Nevada  and  New  Mexico  eastward  to  Kansas  and 
Missouri.  The  variety  inter montmms  C.  P.  Smith  occurs  wxst  of 
the  species  to  California. 

It  has  been  observed  to  be  eaten  by  the  elk  {186). 
Lupinus  sparsiflorus  Benth.  Coulter  lupine. 

An  annual,  up  to  18  inches  tall,  also  called  slender  lupine.  The 
flowers  are  bright  blue  or  purplish  with  a  yellow  spot  on  the  stand- 
ard. It  occurs  in  clays  or  sandy  soils  from  California  to  eastern 
Arizona  and  southern  Nevada.  Varietal  forms  have  been  described. 
In  California  it  is  suggested  as  an  erosion-control  plant  along  moun- 
tain roads  {122a). 

The  seeds  have  been  found  in  stomachsi  of  the  California  quail 
{11  If)  ;  the  flowers  are  stored  by  the  banner-tailed  kangaroo  rat  {216). 
Lupinus  sparsiflorus  arizonicus,see  Lupinus  arizonicus. 
Lupinus  stiversii  Kell.  Rose-and-yellow  lupine. 

A  small  annual  up  to  1%  feet  in  height  with  bright  yellow  flowers 
having  rosy  or  purple  wings.  It  occurs  in  sandy  or  gravelly  soils 
of  the  California  foothills.  It  has  been  recommended  for  controlling 
erosion  on  mountain  roads  in  central  California  {122a). 

No  use  by  wildlife  has  been  recorded. 
Lupinus  succulentus  Dougl.  .  Arroyo  lupine. 

A  stout  fleshy  annual  of  California  up  to  2  feet  in  height.  The 
flowers  are  deep  blue  to  almost  white,  with  a  yellow  center  to  the 
standard.  Kraebel  {122a)  recommends  it  for  controlling  erosion  on 
mountain  roads  in  California. 

The  seeds  have  been  found  in  stomachs  of  the  California  quail 
(199). 
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Lupinus  variicolor  Steucl.  Particolor  lupine. 

A  slender-branched,  prostrate  or  decumbent  perennial  of  California, 
also  known  as  varicolor  lupine.  The  flowers  range  from  yellow  or 
white  to  purple  or  blue. 

Seeds  have  been  found  in  stomachs  of  the  California  quail  (199). 
Lupinus  volcanicus  Greene.  Vulcan  lupine. 

A  dwarf  perennial,  6  to  10  inches  tall,  with  bluish  flowers.  It  oc- 
curs on  volcanic  peaks  of  the  northwestern  United  States. 

Sh.aw  (ISS)  has  observed  the  Hepburn  rosy  finch  to  eat  this  species 
on  Mt.  Baker.  Washington. 

LYSILOMA 

A  genus  of  about  a  dozen  trees  and  shrubs  of  tropical  America. 
Lysiloma  hahamensis  Benth.,  the  Bahama  lysiloma  or  wild  tamarind, 
reaches  southern  Florida.  Lysiloma  thovnberi  Britt.  and  Rose, 
Thornber  lysiloma,  a  little  known  shrub  of  the  Southwest  with 
globose  heads  of  white  flowers  and  large,  finely  divided  leaves,  has 
been  suggested  as  an  erosion-control  shrub  of  ornamental  value  for 
roadside  plantings.    There  is  no  recorded  wildlife  use  of  either  species. 

MEDICAGO 

A  genus  of  some  50  species  of  herbs  and  undershrubs  native  to  Eu- 
rope, Asia,  and  Africa.  None  is  native  to  the  Americas,  but  a  num- 
ber have  been  introduced  and  some  have  escaped  and  become 
naturalized.  The  leaves  are  trifoliolate  and  the  flowers  are  in  heads 
or  short  racemes.  The  genus  includes  some  of  our  most  valuable 
crop  plants,  such  as  alfalfa  and  the  bur-clovers.  The  bur-clovers  are 
named  for  their  small,  spiny  burlike  pods.  They  are  very  valuable, 
where  winters  are  mild,  as  winter-cover  and  green-manure  crops,  and 
they  are  much  used  in  combination  with  grains  or  other  grasses  as 
hay  and  pasture  plants.  In  addition  to  the  bur-clovers  listed  below, 
several  other  species  have  been  experimentally  tried  in  this  country 
for  their  agronomic  possibilities,  including  three  forms  with  spine- 
less pods  or  burs,  namely  button  medic  or  buttonclover,  M.  orMcularis 
AIL,  snail  medic  or  snailclover,  M.  scuteUata  AIL,  and  tubercle  medic 
or  tubercleclover,  M.  tuherculata  WillcL 

In  addition  to  the  specific  records  noted  below,  seeds  of  the  genus 
have  been  found  in  the  stomachs  of  the  buffle-head,  Arizona  scaled 
quail    (i74),   American    golden-eye,    Barrow    golden-eye,    red-wing, 
Virginia  deer,  and  northern  white-tailed  deer  {3). 
Medicago  apiculata,  see  Medicago  hispida. 

Medicago  arabica  (L.)  Huds.  Spotted  bur-clover. 

Medicago  maaulaia  Sibth. 

A  low  spreading  European  annual  with  yellow  flowers,  very  much 
like  M.  hispida  but  with,  somewhat  larger  leaves,  about  1  inch  long, 
which  have  a  distinct  purple-black  splotch  on  the  upper  surface.  It 
is  also  called  southern  bur-clover  and  spotted  medic.  It  is  grown 
throughout  the  Coastal  Plain  States  as  a  winter-cover  and  green- 
manure  crop  or  as  a  pasture  plant.    It  is  especially  valuable  as  a 
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soil-conserving  plant  when  used  as  a  winter-cover  crop.     Manganese 
bur-clover  and  giant  bur-clover  are  cultural  varieties. 

There  are  no  reliable  records  of  its  use  by  wildlife  although,  as 
in  the  case  of  all  those  genera  in  which  specific  distinction  is  difficult, 
records  for  a  genus  may  well  refer  to  any  of  its  species. 
Medicago  denticulata,  see  Medic  ago  hispida. 

Medicago  hispida  Gaertn.     (pi.  20.)  California  bur-clover. 

Medicago  apiculata  Willd.,  M.  denticulata  AYilld. 

A  yellow-fiowered  annual  naturalized  from  Europe.  It  is  adapted 
to  climates  with  mild  winters  and  is  most  used  in  California  and  the 
other  Pacific  Coast  States  as  a  winter  cover  and  green-manure  crop  and 
as  a  pasture  plant.  The  small  spiny  pods  or  burs  are  produced  in 
great  quantity  and  are  highly  nutritious.  It  is  a  good  honey  plant. 
It  does  best  on  loam  but  will  grow  on  a  variety  of  soils,  preferring 
moist,  well-drained  sites.  Its  reseeding  ability  makes  it  a  good  erosion- 
control  plant,  in  which  capacity  it  is  especially  useful  as  a  cover  crop 
during  winter. 

Stomach  records  show  the  seeds  and  leaves  to  have  been  eaten  by 
the  baldpate,  canvasback,  ruddy  duck,  black-headed  grosbeak,  Steller 
jay,  horned  lark,  western  meadow  lark  (4^),  mallard,  ring-necked 
pheasant,  California  quail,  for  which  it  is  the  most  important  single 
item  of  food  in  California  {199)^  valley  quail  {88)^  Gambel  quail, 
plumed  quail,  bicolored  red-wing,  cinnamon  teal,  green-winged  teal ; 
California  ground  squirrel  and  Douglas  ground  squirrel  {89). 

Observations  show  it  to  be  an  important  browse  plant  of  the  mule 
deer  in  California  {63). 
Medicago  liipulina  L.     (pi.  20.)  Black  medic. 

An  introduced  yellow-flowered  European  annual  escaped  in  waste 
places  throughout  the  country.  It  is  also  called  nonesuch,  hop  medic, 
and  yellow  trefoil.  It  reseeds  readily  and  is  of  some  value  as  a  winter 
cover  and  pasture  plant,  its  low-spreading  habit  of  growth  enhancing 
its  soil  protective  value. 

The  seeds  have  been  found  in  sromachs  of  the  recl-leggecl  black  duck, 
fulvous  tree  duck,  European  partridge,  and  rhig-necked  pheasant. 

The  leaves  have  been  observed  to  be  eaten  by  the  Virginia  deer  in 
Alabama  ^^  and  by  the  mule  deer  in  California  (63), 
Medicago  maculata,  see  Medicago  arahica. 
Medicago  minima  Grufb.  Little  bur-clover. 

A  yellow-flowered  Mediterranean  annual  differentiated  from  the 
other  bur-clovers  by  its  very  small,  soft  spiny  pods.  It  is  useful  as  a 
forage  plant  in  the  Southern  States,  where  it  occurs  as  an  escape,  but 
it  is  not  grown  commercially. 

There  is  no  record  of  its  use  by  American  wildlife. 
Medicago  orbicularis  All.  Buttonclover. 

A  yellow-flowered  southern  European  annual,  with  large  spineless 
pods.  It  is  also  called  button  medic  and  is  coming  into  use  as  a  forage 
plant  on  limestone  soils  in  Tennessee. 

There  is  no  recorded  use  by  American  wildlife, 

63  See  footnote  14,  p.  42. 
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Medicago  rigidula  Desv.  Tifton  bur-clover. 

A  yellow-flowered  Mediterranean  annual,  distinguished  from  the 
other  bur-clovers  by  its  rather  large,  hard  spiny  bur.  It  does  well  in 
the  Southeast,  ivhere  it  is  used  as  a  pasture  plant. 

No  use  by  American  wildlife  is  recorded. 
Medicago  sativa  L.     (pi.  20.)  Alfalfa. 

A  deep-rooted  purple-flowered  perennial  with  several  stems  from 
a  root  crown.  It  is  second  only  to  red  clover  as  a  forage  crop  in 
America.  Its  chief  use  is  as  hay,  although  it  is  also  pastured.  It  is 
sometimes  used  for  silage  and  serves  as  a  green-manure  crop  and 
green  feed,  frequently  being  ground  into  alfalfa  meal.  In  the  Far 
Western  States  it  is  considered  the  most  important  honey  plant.  It 
is  one  of  the  oldest  crop  plants,  probably  Asiatic  in  origin,  although 
its  home  is  not  certainly  known.  It  is  known  to  have  been  cultivated 
in  Persia  about  five  centuries  before  Christ  and  was  first  grown  in 
the  United  States  in  Georgia  in  1736,  although  it  was  not  until  it 
reached  California  from  Chile  in  1850  that  its  use  became  widespread 
in  this  country.  Many  special  varieties  are  known,  but  nearly  all 
that  is  grown  in  the  United  States  is  common  alfalfa.  It  is  espe- 
cially adapted  to  semiarid  areas,  where  it  grows  on  all  but  extremely 
alkaline  soils;  it  cannot,  however,  grow  in  soils  deficient  in  calcium. 
Deep,  well-drained  soils  are  especially  favorable  to  its  growth.  It  is 
of  greatest  value  in  soil  conservation  programs  when  sown  with 
grasses,  as  in  pasture  and  meadow  mixtures,  in  rotations  (pi.  5,  B)^ 
or  in  contour  strips.  Alfalfa-grass  mixtures  are  playing  an  impor- 
tant role  in  rehabilitating  slopes  retired  from  cultivation  as  part  of 
an  erosion-control  program,  especially  in  the  Western  States.  In 
Europe  it  is  usually  called  lucerne. 

The  available  records  show  that  alfalfa  is  eaten  by  nearly  three 
times  as  many  species  of  birds  and  mammals  as  any  other  leguminous 
plant  (p.  16).  The  utilization  of  alfalfa  by  animals  may  under  cer- 
tain conditions  damage  the  crop.  This  is  especially  true  in  irrigated 
areas  where  a  field  of  alfalfa  affords  not  only  food  but  also  a  sub- 
stratum well  loosened  by  the  growth  of  the  alfalfa  roots,  in  which 
it  is  easier  for  rodents  to  burrow^  than  in  adjoining  compact  soils. 
In  some  instances  more  damage  is  done  by  mounds  of  upturned  soil 
than  by  the  rodents'  feeding.  "Wliere  alfalfa  fields  are  so  situated  as 
to  create  abnormal  concentrations  of  rodents,  proper  control  meas- 
ures are  justifiable.  In  many  cases  the  use  of  alfalfa  by  birds  and 
mammals  is  incidental,  and  the  value  of  desirable  wildlife  making 
chance  use  of  the  plants  is  likely  to  be  greater  than  that  of  the 
alfalfa  consumed. 

Stomach  records  show  that  alfalfa  seeds  or  leaves,  or  both,  are 
eaten  by  the  bob  white,  for  which  Stoddard  {192)  considers  it  an 
important  succulent  food,  baldpate.  Brewer  blackbird,  yellow-headed 
blackbird,  crow,  northern  sharp-tailed  grouse,  eastern  blue  grosbeak, 
sage  hen,  for  which  it  is  considered  an  important  food  {122) ,  horned 
lark,  mallard,  American  magpie,  European  partridge,  ring-necked 
pheasant,  American  pintail,  California  quail,  Gambel  quail,  moun- 
tain quail  {114)^  plumed  quail,  valley  quail.  Brewer  sparrow,  English 
sparrow,  eastern  lark  sparrow,  green-winged  teal,  California  towhee, 
Gunnison  prairie  dog  {117),  porcupine  {16),  and  varying  hare. 
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Observations  show  its  use  as  follows :  Leaves  by  the  Columbian 
sharp-tailed  grouse,  for  which  it  is  considered  an  important  food 
{187)  ;  prairie  sharp-tailed  grouse  and  gi^eater  prairie  chicken  {176)  ; 
Wyoming  ground  squirrel  (44)  ;  gray  soft -haired  ground  squirrel 
and  white-toothed  pocket  gopher  {20)  ;  Columbian  ground  squirrel 
{182)  ;  Piute  ground  squirrel  (7)  ;  Minnesota  varying  hare  {oJ^.)  ; 
elk  {167)  ;  cotton  rat  {19)  ;  and  woodchuck  {177).  Roots  of  alfalfa 
are  eaten  by  the  Shaw  pocket  gopher  {93-^  173).  Alfalfa  hay  is 
eaten  by  the  pronghorn,  mule  deer,  and  Rocky  Mountain  bighorn 
in  Yellowstone  Park  {18)^  and  stacked  by  the  New  Mexico  pika 
(19).  Alfalfa  is  likewise  eaten  by  the  Sonora  white-tailed  deer 
{Ji6)  ;  western  white-tailed,  California,  and  Washington  jack  rabbits 
{20)  ;  mule  deer  in  California  {63)  ;  white-tailed  jack  rabbit,  least 
meadow  mouse,  rufescent  woodchuck,  meadow  mouse  and  Nebraska 
cottontail  {16)  ;  muskrat  in  Ohio  {66)  ;  Mearns  cottontail  {93-,  209)  ; 
California  ground  squirrel  and  round-tailed  ground  squirrel  {89)  ; 
Texas  jack  rabbit  {IJf)  ;  sand  pocket  gopher,  chestnut-faced  pocket 
gopher,  fulvous  pocket  gopher,  Sawatch  meadow  mouse.  New  Mexico 
cottontail  and  Great  Plains  jack  rabbit   {19). 

In  correspondence  with  W.  B.  Davis,  the  writer  learns  that  the 
roots  and  stems  are  eaten  by  the  Saskatchewan  pocket  gopher,  Town- 
send  pocket  gopher,  dwarf  meadow  mouse.  Great  Basin  chipmunk, 
Oregon    ground    squirrel,    Uinta    ground    squirrel,    golden-mantled 
marmot.  Rocky  Mountain  cottontail,  harvest  mouse,  and  Idaho  yel- 
low-tailed ground  squirrel.     Vernon  Bailey  writes  the  author  that 
the  beaver  also  eats  alfalfa, 
TIeibomia  bracteosa,  see  DesmocUum  hracteosum. 
Meibomia  canescens,  see  Desmodium  canescens. 
Meibomia  dillenii,  see  Desmodium  dillenii. 
Meibomia  grandiflora,  see  Desmodium  grandlforum. 
Meibomia  laevigata,  see  Desmodium  laevigatum. 
Meibomia  marilandica,  see  Desmodium  mariland'icum. 
Meibomia  micliauxii,  see  Desmodium  rotundifoVium. 
Meibomia  nudiflora,  see  Desmodium  nudijlorum. 
Meibomia  obtusa,  see  Desmodium  ciliare. 
Meibomia  paniciilata,  see  Desmodium  jyaniculatum. 
Meibomia  purpurea,  see  Desmodimn  tortuosum. 
Meibomia  rhombifolia,  see  Desmodium  rhomihif olium. 
Meibomia  sessilifolia,  see  Desmodium  sessilifolium. 
Meibomia  tenuifolia,  see  Desm.odiwm  tertuifolium. 
Meibomia  viridiflora,  see  Desmodimn  viridiflorum. 

MELILOTUS 

A  genus  of  some  20  species  of  trifoliolate  annual  or  biennial  herbs 
native  to  the  Old  World  temperate  and  subtropical  regions.  A  few 
of  them,  the  sweetclovers,  are  grown  throughout  the  United  States 
as  forage  and  green-manure  crops.  They  are  drought-resistant,  and 
their  growth  is  limited  by  soil  conditions  only  in  that  they  require 
an  abundance  of  lime.  Consequently  they  are  among  the  best  legume 
forage  crops  for  alkali  lands  and  will  grow  well  on  depleted  soils. 
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Althoiigh  considered  noxious  weeds  only  a  few  years  ago,  they  now 
occupy  a  prominent  place  among  legumes  for  pasture  and  soil 
improvement  and  are  used  to  some  extent  for  hay.  They  are  fre- 
quently rotated  wdth  corn  on  strip-cropped  fields,  where,  seeded  with 
small  grain,  they  efficiently  check  erosion  on  the  land  between  the 
strijDs  in  corn ;  and  when  turned  under  they  improve  the  soil.  They 
have  been  seeded  in  gullies  to  aid  in  erosion  control,  their  usefulness 
being  due  in  part  to'  their  rapid  production  of  a  dense  ground  cover. 
In  the  Palouse  wheat  country  of  the  Northwest  sweetclover  is  now  used 
in  rotation  with  wheat  to  provide  organic  matter  and  encourage 
bacteria  capable  of  disintegrating  the  wheat  stubble  that  is  no  longer 
burned  but  retained  for  its  erosion-control  value.  In  the  Western 
States,  on  sites  where  succulent  vegetation  is  scarce,  sweetclover 
is  a  favorite  food  of  pocket  gophers,  consequently  it  should  not  be 
planted  on  dams  lest  it  encourage  these  rodents  to  burrow  in  the 
earth  fill.     The  sweetclovers  are  very  useful  honey  plants. 

In  addition  to  specific  records,  seeds  and  some  leaf  fragments  of 
Melilotus  have  been  found  in  the  stomachs  of  the  crow,  sage  hen,  slate- 
colored  junco,  horned  lark,  California  quail,  blue-winged  teal,  white- 
throated  sparrow,  California  skunk,  Gunnison  prairie  dog  {117)^ 
and  Virginia  opossum. 

The  leaves  have  been  observed  to  be  eaten  by  the  prairie  sharp- 
tailed  grouse  and  greater  prairie  chicken  {176).  Errington  {70) 
states  that  seeds  of  Melilotus^  when  eaten  in  large  amounts,  seem  to 
have  a  mildly  toxic  effect  upon  the  bobwhite  and  ring-necked  pheasant. 
Melilotus  alba  Desv.     (pi.  21.)  White  sweetclover. 

A  white-flowered  Eurasian  biennial,  also  known  as  Bokhara  clover, 
Bokhara  melilot,  or  w^hite  melilot,  which  develops  a  fleshy,  somewhat 
branched  taproot  the  first  year  and  a  fair  top  growth  the  second. 
Vigorous  shoots,  sometimes  10  feet  high,  will  develop  from  buds 
near  the  root  crown.  Wliite  sweetclover  is  grown  as  a  pasture  plant 
and  as  a  cover-crop  and  green-manure  crop  throughout  the  United 
States.  It  is  an  important  honey  plant.  The  sweet,  vanillalike  odor 
of  the  plant  is  due  to  a  bitter  substance  called  cumarin,  present  to 
some  extent  in  all  species  of  the  genus.  Cumarin  is  the  substance 
sometimes  used  for  making  vanilla  substitutes;  it  is  obtained 
commercially  from  the  tropical  American  tonka  bean,  Dipteryx 
odorata  Willd.,  a  leguminous  tree. 

There  is  an  annual  variety  {M.  aJhw  annua  Coe)  known  as  Hubam 
clover  or  annual  melilot,  which,  when  seeded  alone,  grows  5  to  8  feet 
liigh  and  matures  a  crop  in  5  months'  time  Being  an  annual,  it  is 
ready  to  plow  under  as  green  manure  in  the  fall  of  the  first  year. 
It  is  the  only  legume  that  grows  well  in  soil  infected  with  cotton 
root  rot,  because  it  usually  matures  before  the  root  rot  organism 
becomes  active. 

Stomach  records  show  use  of  white  sweetclover  seeds  by  the  bob- 
white,  eastern  mourning  dove,  ring-necked  pheasant,  mallard,  Gambel 
quail,  valley  quail,  lesser  scaup  duck,  English  sparrow,  and  Virginia 
deer. 

Observations  show  that  white  sweetclover  is  eaten  by  Mearns  cotton- 
tail in  New  York  {207)  and  Michigan  {209\.  The  muskrat  eats  it 
when  other  food  is  scarce  (6*7),  and  California  mule  deer  feed  mod- 


80  MISC.   PUBLICATION    412,    U.    S.    DEPT.    OF   AGRICULTURE 

erately  upon  it   {MS).     Lee  E.  Yeager  has  written  the  author  as 
follows : 

My  observations  on  white  sweetclover  are  confined  to  strip-mine  areas,  of 
which  there  are  about  20,000  acres  in  Illinois  and  about  100,000  acres  in  the 
Central  States.  These  lands  probably  constitute  the  newest  biological  habitat 
in  North  America.  On  stripped  areas  white  sweetclover  is  one  of  the  earliest, 
as  well  as  one  of  the  most  common,  invaders.  Stands  are  often  6  feet  tall 
and  very  dense.  They  perform  great  service  in  controlling  erosion  and  in  building 
up  the  strip-mine  site. 

Wildlife  utility  of  white  sweetclover  in  this  habitat  is  important.  I  am 
certain  that  it  is  a  staple  food  of  muskrats  and  rabbits  inhabiting  worked-over 
mines.  It  is,  moreover,  an  all-year  food  for  muskrats,  as  these  animals  feed 
on  the  foliage  during  the  spring,  summer,  and  fall,  and  on  the  fleshy  taproots 
during  the  late  fall  and  winter.  I  have  scores  of  observations  of  rats  digging 
out  and  feeding  on  the  roots  during  the  colder  months.  These  observations 
were  made  chiefly  in  central  Illinois  and  Indiana  where  thawing  weather  may 
occur  during  every  winter  month.  Farther  north,  such  use  of  clover  roots  is 
probably  much  less  important ;  farther  south,  perhaps  more  important.  Sea- 
sonal utility  by  rats  is  greatest  during  the  fall  and  winter.  The  exceedingly 
long,  heavy  taproot  of  white  sweetclover,  often  3  feet  in  length,  and  as  much 
as  8,  undoubtedly  is  one  reason  why  the  species  is  able  to  grow  so  well 
on  the  adverse  mine  sites. 

I  have  excellent  reasons  to  believe  that  woodchucks  make  considerable  use 
of  white  sweetclover  in  strip-mines. 

Quail  and  pheasants  find  mine-grown  clover  good  summer,  fall,  and  winter 
cover,  and  perhaps  a  source  of  food.  Rabbits  make  extensive  use  of  this 
vegetation  during  the  winter. 

Melilotus  indica  (L.)  All.  Sourclover. 

Melilotus  farm-flora  Desf. 

A  Eurasian  annual  with  yellow  flowers,  introduced  and  escaped  in 
the  Southwest  and  California,  where  it  attains  a  height  of  3  feet. 
It  is  also  called  King  Island  melilot,  because  it  wa3  introduced  to 
King  Island,  near  Tasmania,  in  1906  and  has  made  possible  there 
the  establishment  of  a  large  dairy  industry.  It  is  used  as  a  soil 
improving  crop  in  the  sugarcane  fields  of  Louisiana  and  to  some 
extent  as  a  winter  pasture  plant  in  the  "Black  Belt"  of  Alabama 
and  as  a  soil-conserving  winter-cover  and  greeui-manure  crop  in 
California  orchards  (pi.  1,  B). 

Stomach  records  show  use  of  sourclover  seeds  by  the  baldpate, 
mallard,  American  pintail,  Arizona  scaled  quail,  valley  quail,  green- 
winged  teal,  and  western  meadowlark  (^^). 

Observations  ^how  the  leaves  to  be  eaten  by  the  California  quail 
{199)  and  California  mule  deer  {W6). 
Melilotus  officinalis  (L.)  Lam.  Yellow  sweetclover. 

A  Eurasian  biennial,  also  known  as  official  melilot,  similar  to 
M.  alba  but  with  yellow  instead  of  white  flowers.  It  matures  earlier 
than  M.  alba^  is  finer  and  leafier,  and  seldom  grows  higher  than  5  feet. 
It  is  used  to  conserve  soil  a3  a  pasture  plant  and  cover  crop.  It  is 
a  good  honey  plant. 

Observations  reveal  that  the  plant  is  eaten  by  Virginia  deer  in 
Missouri.®^    W.  B.  Davis,  in  a  letter  to  the  author,  writes  that  it  is 
eaten  by  the  Rocky  Mountain  cottontail  and  golden-mantled  marmot. 
Melilotus  parviflora,  see  Melilotus  indica. 
Melilotus  suaveolens  Ledeb.  Daghestan  sweetclover. 

A  Eurasian  biennial  similar  to  M.  officinalis,  recently  introduced 
and  grown  to  some  extent  in  the  northern  Great  Plains.     It  is  also 

66  See  footnote  21,  p.  49. 
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called  Daghestan  melilot.  and  its  uses  are  the  same  as  those  of  yellow 
sweetclover.    There  is  an  annual  variety. 
'No  use  by  American  wildlife  is  recorded. 

MIMOSA 

A  genus  of  some  300  to  400  species  of  herbs,  shrubs,  and  trees  of 
varying  habit  widely  distributed  throughout  the  Tropics  of  both  hemi- 
spheres. About  20  shrubby  or  arborescent  species  occur  in  the  United 
States,  most  of  them  in  Texas  and  the  Southwest,  and  a  few  m  south- 
ern Florida.  Mimosa  tiuncifera^  M.  dysocarya^  and  M.  horealis  are 
fairly  abtmdant  on  southwestern  ranges  and  are  considered  fair  browse, 
although  their  spiny  habit  and  tangled  growth  often  render  them 
rather  inaccessible  to  cattle.  This  same  character  makes  them  good 
wildlife  cover.  Mimosas  usually  prefer  dry,  gravelly  soil.  Their 
finely  divided  bipinnate  leaves  and  clusters  of  fragTant  flowers  make 
them  desirable  ornamentals  for  semiarid  regions.  They  are  often  con- 
fused Avith  Acacias;  Mimosa  flowers,  however,  have  10  or  fewer 
stamens,  while  those  of  Acacki  have  more  than  10.  The  leaves  of 
some  species  are  sensitive  to  the  touch,  particularly  those  of  the  trop- 
ical American  Mimosa,  jmdica  L.,  the  sensitive  plant,  now  naturalized 
in  the  southern  United  States. 

In  addition  to  the  speciflc  records  listed  below,  the  leaves  of  some 
species  of  Mimo><a  have  been  fotmd  in  the  stomachs  of  the  Att water 
prairie  chicken,  pronghorn,  and  California  jack  rabbit  {217). 

It  has  been  observed  to  be  eaten  by  the  Virginia  deer.*^'  and  the  seeds 
have  been  found  in  the  cheek  pouches  of  the  black-eared  pocket  mouse 
(i4)  and  an  unidentified  kangaroo  rat. 
Mimosa  angiistissima,  see  Acacia  angustissima. 

Mimosa  biimcifera  Benth.     (pi.  21.)  Catclaw  mimosa. 

Mimto-<a  prolijlca  Wats.,  Mimosa psis  Tjiuncijera    (Benth.)    Britt. 
and  Eose. 

A  low  spiny  shrub  about  3  feet  tall  with  heads  of  yellowish- white 
flowers ;  it  occurs  in  dry  rocky  or  sandy  situations  from  western  Texas 
to  southern  Arizona.  Because  of  its  spines  it  is  browsed  only  lightly 
by  cattle.  In  many  parts  of  the  Southwest  it  is  the  dominant  plant 
over  wide  areas,  where  it  forms  highly  protective  cover  for  wildlife. 

The  seeds  have  been  found  in  stomachs  of  the  Arizona  scaled  quail, 
for  which  Mimosas  generally  are  considered  an  important  food.®*  In 
a  letter  to  William  R=  Van  Dersal,  D.  M.  Gorsuch  has  written  that 
he  has  observed  the  seeds  of  this  plant  to  be  eaten  by  the  Gambel  quail. 
The  plant  has  also  been  shown  by  experimental  feeduig  to  be  of  high 
i^alatability  to  Sonora  white-tailed  deer  in  southern  Arizona  {152). 
Mimosa  borealis  Gray.  Northern  mimosa. 

Mimo-sa  fragrans  Gva.T,  M.  texana  (Gray)  Small. 

A  small  much-branched  spiny  shrub  also  Iviiown  as  fragTant  mimosa. 
It  has  yellowish  flowers  in  spherical  heads  and  occurs  from  western 
Oklahoma  and  Texas  to  Xew  Mexico.  It  is  a  very  palatable  member 
of  the  genus  and  is  browsed  by  livestock,  which  easily  break  the  brittle 
branches. 

The  seeds  have  been  found  in  stomachs  of  the  Arizona  scaled  quail. 


^  See  footnote  1 4.  p.  42. 
^  See  footnote  3,  p.  13. 
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Mimosa  dysocarpa  Bentli.  Velvetpod  mimosa. 

A  small  spiny  shrub  with  spikes  of  pink  flowers;  it  occurs  from 
southern  Texas  to  Arizona. 

D.  M.  Gorsuch  has  written  the  author  that  he  has  observed  the  seeds 
to  be  eaten  by  the  Gambel  quail  and  the  Arizona  scaled  quail. 
Mimosa  farnesiana,  see  Acacia  farnesiana. 
Mimosa  filicioides,  see  Acacia  angustissimu. 
Mimosa  fragrans,  see  Mimosa  horealis. 
Mimosa  iliinoensis,  see  Des?nantJius  iJlinoensis. 
Mimosa  jiiliilora,  see  Prosojns  chilensis. 

Mimosa  lemmonii  Gray.  Lemmoii  mimosa. 

Mimosa  grahamii  var.  lemmonii   (Gray)   Kearney  and  Peebles. 
Mimosopsis  Ummonii  (Gray)  Britt.  and  Rose. 

A  low  spiny  shrub  of  southern  Xew  Mexico  and  Arizona,  with 
globose  heads  of  yellow  flowers. 

The  seeds  have  been  found  m  stomachs  of  the  Gambel  quail  and 
Arizona  scaled  quail. 
Mimosa  prolifica,  see  Mimosa  Ijiuncifera. 
Mimosa  texana,  see  Mimosa  'horealis. 
Mimosopsis  biuncifera,  see  Mimosa,  hiuncijera. 
Mimosopsis  lemmonii,  see  Mimosa  lemmonii. 
Morongia  angiistata,  see  Schranhia  uncinata. 
Morongia  microphylla,  see  SchranJcia  unmnata. 
Morongia  roemeriana,  see  SchranJda  roemeriana. 
Morongia  uncinata,  see  Schrankia  uncinata. 

MUCUNA  °9 

A  dozen  species  of  vining  herbs  native  to  the  Old  World  tropics. 
Several  have  been  tested  in  the  United  States,  the  most  successful  of 
which  is  the  Florida  velvetbean. 

Miicima  deeringiana  (Bort.)  Small,     (pi.  21.)  Floiida  velvetbean. 

Stizolohiunv  deeringianum  Bort. 

A  high-climbing  annual,  or  usually  so,  with  large  trifoliolate  leaves, 
red  to  purplish  green  or  yellow  flowers,  and  dark-colored  pubescent 
pods.  The  velvet  hairiness  of  the  pods  is  irritating  to  the  skin  of 
some  persons.  The  flowers  are  a  source  of  honey.  It  is  gTown  prin- 
cipalh^  as  a  smnmer  forage  and  soil-improving  crop  in  the  Southern 
States,  often  planted  with  corn,  which  supports  it  and  encourages  the 
development  of  a  good  seed  crop. 

Stomach  records  show  use  of  seed  of  the  velvetbean  by  the  Virginia 
deer  in  Alabama. '°  Seeds  of  some  species  of  the  genus  have  been 
found  in  stomachs  of  the  bobwhite. 

NEPTUNIA 

A  widespread  tropical  genus  of  perhaps  a  dozen  species  of  per- 
ennial herbs  and  small  shrubs.  Some  are  floating  species,  one  of 
which,  Neptunia.  plena  Benth.,  is  cultivated  as  an  aquarium  plant. 

^3  The  name  StizoJohium  is  frequently  used  for  this  genus,  but  in  order  evcntuany  to 
arrive  at  consistency  in  the  use  of  scientific  plant  names  throughout  tlie  woi-ld.  botanists 
have  drawn  up  the  International  Rules  of  Botanical  Nomenclature,  ^\bi(•h  include  a  list  of 
generic  names  to  be  conserved,  of  which  Mucuna  is  one. 

■"  See  footnote  14.  p.  42. 


LEGUMES    FOR    EROSION    CONTROL   AND    WILDLIFE  83 

Two  or  three  species  are  native  along  our  southern  border  from 
Texas  to  Florida,  including  Neptunia  lutea  (Leavenw.)  Benth.,  the 
3^ellow  neptunia,  a  Texas  perennial  which  hasi  been  recommended 
(157)  as  a  soil-binding  plant  of  special  interest  because  it  naturally 
forms  a  mat  of  vegetation  throughout  the  growing  season  on  sites 
that  are  submerged  during  part  of  the  year. 

Seeds  of  Neptunia  have  been  recorded  in  stomachs  of  the  bobwhite 
and  Attwater  prairie  chicken. 

OLNEYA 

A  genus  comprised  of  the  single  following  species. 
Olneya  tesota  Gray.     (pi.  21.)  Tesota. 

A  small  spiny-branched  tree,  15  to  20  feet  high,  with  clusters  of 
purplish  flowers  that  appear  before  the  pinnate  leaves.  It  is  also 
known  as  desert  ironwood  and  occurs  in  desert  drainageways  from 
Arizona  to  southern  California.  The  seeds,  roasted  in  pinole,  an 
edible  meal,  are  eaten  by  Indians.  The  leaves  and  pods  are  browsed 
by  cattle,  and  the  wood,  remarkably  hard  and  heavy,  has  long  been 
used  by  the  desert  Indians  for  fuel  and  implements. 

The  leaves,  twigs,  and  pods  are  eaten  by  mountain  sheep  and  are 
considered  important  browse  for  mule  deer  in  California  (SS) .  The 
tender  terminal  foliage  is  considered  a  favorite  of  the  desert  mule 
deer  in  California  {133),  D.  M.  Gorsuch  writes  the  author  that  it 
is  an  important  shade  and  roost  tree  for  the  Gambel  quail,  which 
occasionally  eats  the  seeds,  and  that  the  tree's  spiny  branches  offer 
excellent  escape  and  refuge  cover  for  numerous  kinds  of  wildlife. 

ONOBRYCHIS 

About  100  species  of  perennial  plants,  sometimes  shrubby  and  spiny, 
native  to  the  Mediterranean  region  and  western  Asia.  Onobrychis  is 
closely  related  to  Hedysarum  but  differs  in  its  1-seeded  or  1-jointed 
pods.  Several  species  are  on  trial  in  the  United  States  for  their 
forage  and  erosion-control  values  but  only  the  single  one  treated 
seems  to  warrant  notice. 
Onobrychis  sativa,  see  Onobrychis  viciaefolia. 

Onobrychis  viciaefolia  Scop.     (pi.  21.)  Sainfoin. 

Hedysarwn'b  onobrychis  Neck.,  Onobrychis  sativa  Lam..  0.  vulgaris 
Hill. 

A  pinkish-flowered  long-lived  deep-rooted  perennial  herb  of  south- 
ern Europe,  also  called  holy  clover  and  esparcet.  The  name  sainfoin 
means  literally  "healthy  hay,"  and  in  France  the  plant  is  much  used 
for  hay;  there  as  well  as  in  England  it  also  serves  as  the  source,  of 
the  very  finest  honey.  Although  long  tested  by  American  farmers 
and  sometimes  yielding  high  tonnage  per  acre  experimentally,  it  has 
never  become  established  here  as  a  crop.  Neither  has  it  proved  very 
successful  as  an  erosion-control  plant  in  this  country. 

Although  the  nutritious  seeds  are  eaten  by  domestic  fowl  there  are 
no  records  of  their  utilization  by  American  wildlife. 
Onobrychis  vulgaris,  see  Onobrychis  viciaefolia. 
Orbexilum  gracile,  see  Psoralea  gracilis. 
Orbexilnm  peduncnlatum,  see  Psoralea  psoralioides. 
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ORNITHOPUS 

About  8  species  of  slender  spreading  annuals  make  up  tliis  genus; 
they  are  native  to  the  Mediterranean  region,  western  Asia,  tropical 
Africa  and  southern  Brazil. 
Omithopus  sativus  Brot.     (pi.  21.)  Serradella. 

A  slencler-stennned  much-branched  annual  Trith  rose-colored  flowers, 
native  of  Spain  and  Morocco.  It  is  cultivated  as  a  forage  and  green- 
manure  crop  in  central  Europe,  although  used  in  this  country  only  in 
experimental  trials,  which  have  not  shown  promise.  It  is  best  adapted 
to  fairly  cool,  moist  climates,  but  since  it  grows  only  on  the  most 
fertile  sites  it  cannot  compete  with  more  common  crops,  and  can  be 
of  little  value  as  an  erosion-control  plant  on  depleted  soils. 

There  is  no  record  of  its  use  by  American  wildlife. 

OXYTROPIS 

A  genus  of  some  200  species  of  perennial  herbs  and  shrubs,  which 
are  distributed  throughout  north  temperate  regions.  About  40  species 
occur  in  the  United  States,  the  gi^eat  majority  of  which  are  native 
to  the  Rock}^  Mountains  and  adjacent  plains.  They  are  much  like 
Astragalus  but  differ  by  having  the  keel  of  the  flower  prolonged  into 
a  beak.  The  genus  includes  species  poisonous  to  cattle,  as  the  crazy- 
weed,  Oxytroj)is  Jam'berfii  Pursh  (pi.  22).  The  nonpoisonous  species 
are  sometimes  called  pointvetches.  In  general,  palat ability  is  poor  for 
cattle  and  horses  and  fair  for  sheep,  and  occurrence  of  species  of  the 
genus  in  abundance  is  often  interpreted  as  an  indication  of  overgrazing. 

There  are  no  specific  records  of  wildlife  use  of  Oxytropis^  but  the 
seeds  of  some  member  of  the  genus  have  been  found  in  a  single  bob- 
white  stomach,  and  leaves  in  the  cheek  pouches  of  a  Richardson  kanga- 
roo rat  {19) . 

Oxytropis  nothoxys,  see  Astragalus  nothoxys, 
Oxytropis  teiiella,  see  Astragalus  ruhyi. 

PARKINSONIA 

A  genus  of  2  species,  the  one  cited  below  and  a  South  African  one, 
Parhinsonia  africana  SoncL,  both  noAV  segregated  from  Cercidium^ 
to  which  they  are  closely  related  (113). 
Parkinsonia  aculeata  L.  Jerusalem  thorn. 

A  thorny  evergreen  tree  up  to  10  feet  in  height  with  feathery,  droop- 
ing branches  of  bipimiate  leaves  and  handsome  yellow  flowers.  It  is 
a  native  of  America,  now  widely  distributed  in  the  Tropics;  in  the 
United  States  it  occurs  in  Florida  and  southern  Arizona  and  reaches 
northward  well  into  Texas.  It  is  establishing  itself  in  waste  places 
of  the  Imperial  Valley  in  California  {£££) .  It  is  also  known  as  horse- 
bean.  It  is  excellent  for  hedgerows,  street  and  ornamental  plantings, 
and  will  grow  well  in  very  dry,  warm  situations,  although  it  is  rather 
difficult  to  propagate.  However,  it  has  been  recommended  for  con- 
trolling erosion  on  mountain  roads  in  the  arid  parts  of  southern 
California  {122a).     It  is  considered  of  some  value  as  a  honey  plant. 

There  is  no  record  of  its  use  by  wildlife. 
Parkinsonia  microphylla,  see  Cercidium  micro phyllum, 
Parkinsonia  torreyana,  see  Cercidium  torreyanum. 
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PAROSELA  ^ 

A  genus  of  more  than  100  species  of  herbs  and  shrubs  confined 
largely  to  the  drier,  warm  latitudes  of  the  Western  Hemisphere. 
About  65  species  occur  in  the  United  States ;  most  of  them  are  in  the 
Southwest  and  a  few  in  the  Prairie  States  and  the  extreme  Southeast. 
They  prefer  dry  soil  and  sunny  situations.  Many  are  highly  orna- 
m.ental,  and  some  of  them  hold  promise  as  erosion-control  plants. 
They  are  also  potential  sources  of  essential  oils  and  resins."^-  Live- 
stock may  show  no  liking  for  some  species  but  others  are  of  distinct 
forage  value. 

In  addition  to  the  specific  records  cited  below,  stomach  records  show 
use  of  seeds  of  the  genus  by  the  bobwhite,  Arizona  scaled  quail, 
Apache  pocket  mouse  (75*) .  and  Ord  kangaroo  rat. 
Parosela  alopecnroides  (AVilld.)  Eydb.  Foxtail  dalea. 

Dalea  aloiyecuroides  Willd.,  Parosela  dalea  (L.)  Britt. 

An  erect  branched  annual  herb  up  to  2  feet  in  height  with  pinnate 
leaves  and  white  or  purplish  flowers.  It  occurs  throughout  the  Great 
Plains  from  Minnesota  to  Montana  southward  to  New  Mexico  and 
Texas.  It  is  well  adapted  to  gTowth  on  poor  soils  and  is  sometimes 
used  as  a  green-manure  crop. 

There  is  no  record  of  its  use  by  wildlife. 
Parosela  anrea  (Xutt.)  Britt.     (pi.  22.)  Golden  dalea. 

Dalea  aurea  Xutt. 

A  few-stemmed  perennial  herb  about  II/2  feet  tall,  with  pinnate 
leaves  and  yellow  flowers,  occurring  in  the  plains  and  hills  from  South 
Dakota  to  Colorado,  Texas,  and  Missouri. 

Seeds  have  been  found  in  the  stomachs  of  the  horned  lark  and  the 
thirteen-striped  gi^ound  squirrel. 
Parosela  dalea,  see  Parosela  alopecuroides. 

Parosela  formosa  (Torr.)  Vail.     (pi.  22.)  Feather  dalea. 

Dalea  formosa  Torr. 

A  small  drought-resistant  much-branched  shrub  with  tiny  pimiate 
leaves.  It  has  been  called  feather  peabush  and  is  a  handsome  plant 
when  in  bloom,  for  the  flowers  are  rose-colored  with  yellowish  stand- 
ards. The  shrub  occurs  from  Utah  and  Colorado  to  Arizona  and 
Texas.     It  is  considered  a  valuable  browse  plant. 

Experimental  feeding  has  shown  it  to  be  particularly  palatable  to 
mule  deer  and  Sonora  white-tailed  deer  in  southern  Arizona,  {lol). 
Parosela  greggii  (Gray)  Heller.  G-regg  dalea. 

Dalea  greggii  Gray. 

A  low  often  decumbent  drought -resist  ant  shrub,  with  pinnate  leaves 
and  rose-jDurple  flowers.  It  occurs  in  southern  Arizona  and  adjacent 
Mexico.  It  is  a  good  browse  plant  and  shows  promise  for  erosion 
control. 

There  is  no  record  of  its  use  by  wildlife. 
Parosela  scoparia  (Gray)  Heller.  Broom  dalea. 

Dalea  scojyaria  Gray,  Psorothamnus  scoparius  (Gra}^)  Rydb. 

A  much-branched  shrub  about  3  feet  tall,  with  simple  leaves  and 
dark-blue  flowers.     It  has  been  called  purple  sage,  from  the  appearance 

'^  The  name  Dalea  is  required  for  this  genus  by  the  International  Rules  of  Botanical  Nomen- 
clature, but  inasmuch  as  most  of  our  manuals  use  the  more  familiar  Parosela,  the  latter 
name  is  used  here. 

"  See  footnote  43,  p.  58. 
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of  the  plants  when  flowering  profusely.  It  growls  on  sand  dunes  from 
w^estern  Texas  to  southern  Arizona.  Although  of  no  forage  value,  it 
holds  some  promise  as  a  sand  binder  and  wind-erosion-control  plant  in 
sandy  areas. 

There  is  no  recorded  use  by  wildlife. 

PARRYELLA 

A  genus  consisting  of  the  single  species  listed  below. 
Parryella  filifolia  Torr.  and  Gray.     (pi.  22.)  Dunebroom. 

A  low  much-branched  drought-resistant  shrub  of  Ne^v  Mexico  and 
Arizona.  It  has  alternate,  odd-pinnate  leaves  and  narrow  spikes  of 
small  yellowish  flowers,  which  are  without  petals.  It  prefers  sandy, 
alkaline  soils,  is  considered  unpalatable  to  livestock,  and  propagates 
easily  from  seed.  In  the  Southwest  it  is  being  planted  as  a  sand- 
binder,  its  value  for  w^hich  is  enhanced  by  its  freely  sprouting  hori- 
zontal roots.  It  is  called  dunebroom  because  it  grows  on  dunes  and  is 
used  by  the  Hopi  Indians  to  make  brooms.'^ 

There  are  no  records  of  its  utilization  by  wildlife. 
Pediomelum  canescens,  see  Psoralea  canescens. 
Pediomelum  esculentum,  see  Psoralea  esculenta. 

PETALOSTEMUM 

A  genus  of  about  40  species  of  North  American  herbs,  most  of 
which  occur  in  the  grasslands  of  the  United  States.  They  are 
pinnately  leaved  perennials  with  deep  roots  and  are  similar  to  Paro- 
sela^  from  Avhich  they  differ  by  having  only  5,  instead  of  9  or  10, 
stamens.  At  one  time  believed  to  be  useful  honey  plants,  they  are 
now  scarcely  plentiful  enough  to  be  of  significance  in  this  respect. 

In  addition  to  the  appended  specific  records,  seeds  of  some  species  of 
Petal ostemum  have   been    found    in    cheek    pouches   of    the   black- 
eared  pocket  mouse  in  Texas  (74)  and  in  stomachs  of  the  Arizona 
scaled  quail. 
Petalostemum  albidum  (Torr.  &  Grray)  Small.  Pallid  prairieclover. 

A  glabrous  white-flowered  perennial  2  to  3  feet  tall,  often  branched 
at  the  base,  occurring  on  sandhills  and  in  pinelands  of  Georgia  and 
Florida. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Petalostemum  candidum   (Willd.)   Michx.     (pi.  22.) 

White  prairieclover. 
Dalea   Candida   Willd.,   Kuhnistera    Candida    (Willd.)    Kuntze, 
Psoralea  Candida  (Willd.)  Poir. 

A  wdiite-flowered  perennial  herb  with  several  erect  stems  1  to  3  feet 
tall,  widely  distributed  in  the  prairies  from  Canada  to  Texas  and 
Louisiana. 

It  has  been  observed  to  be  eaten  by  the  eastern  turkey  in  Missouri,^^ 
and  has  been  found  in  caches  of  the  prairie  pocket  gopher  in 
Manitoba   {5S). 

Petalostemum  corymbosum  Michx.  September  prairieclover. 

Dalea  huhnisteva  Willd.,  Kuhnistera  pinnata    (Walt.)    Kuntze. 

A  glandular  white-flowered  perennial  1  to  4  feet  tall,  occurring  in 
dry  sandy  pinelands  from  North  Carolina  to  Florida  and  Mississippi. 

'^^  See  footnote  43,  p.  58. 
' '  See  footnote  16,  p.  42. 
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It  is  sometimes  called  summer  farewell  and  is  the  source  of  excellent 
honey. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Petalostemiim  purpureum  (A^ent.)  Rydb.  Purple  prairieclover. 

DaJea  purpurea  Vent..  Kulinhtera  purpurea  (Vent.)  MacM., 
PetaJostemum.  vloJaceum  Michx..  PsoruJea  purpurea  (Vent.) 
Poir. 

A  purple-flowered  perennial  herb  with  several  erect  stems  1  to  3 
feet  tall.  It  is  widely  distributed  throughont  the  Great  Plains  from 
Canada  to  Indiana,  Arkansas  and  New  Mexico. 

It  has  been  observed  to  be  eaten  by  the  eastern  turkey  in  Missouri  "" 
and  has  been  found  in  caches  of  the  prairie  pocket  gopher  in 
Manitoba   (J-i). 

Petalostemiim  villosum  (Spreng.)  Xutt.  Silky  prairieclover. 

Dale  a  viJlosa  Spreng.,  Kuhnistera  villosa  (Spreng.)  Kuntze. 

A  purple-flowered  perennial  herb,  with  a  deep  taproot  and  several 
ascending  or  decumbent  stems  1  to  2  feet  long.  It  is  widely  distributed 
throughout  the  Great  Plains  from  Canada  to  Missouri,  Texas,  and 
Colorado,  and  is  best  developed  on  sandy  soils.  In  the  Southwest  it 
is  considered  a  promising  wild  forage  and  erosion-control  plant 
although  it  still  awaits  adequate  trial. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Petalostemiim  violaceum,  see  Petalostemiim  purpureum. 

PETERIA 

A  genus  of  three  species  of  perennial  herbs  occurring  in  the  south- 
western United  States,  not  to  be  confused  with  Petteria^  another 
legTiminous  genus  of  southeastern  Europe.  Xo  Avildlife  use  has  been 
recorded  for  species  of  the  genus.  The  following  serves  to  illustrate 
the  gToup. 
Peteria  scoparia  Gray.     (pi.  22.)  Eush  peteria. 

A  low  spiny  herbaceous  perennial  with  rather  large,  greenish,  pink- 
tinged  flowers  and  pinnate  leaves  with  tiny  leaflets  deciduous  from 
the  rachis.     It  occurs  in  sandy  areas  from  western  Texas  to  southern 
Arizona  but  is  nowhere  abundant.     It  has  a  small  edible  tuberous 
rootstock  called  camote  de  monte  (mountain  sweetpotato). 
Phaca  alpina,  see  Astragalus  alpinus. 
Phaca  douglasii,  see  Astragalus  douglasii. 
Phaca  silerana,  see  Astragalus  sileranus. 

PHASEOLUS 

About  150  species  of  annual  or  perennial,  mostly  climbing,  herbs 
with  trifoliolate  leaves,  native  to  the  warmer  latitudes  of  both  hemi- 
spheres. A  dozen  species  are  now  widely  grown  for  their  edible  seeds, 
and  many  more  are  probably  cultivated  locally  in  the  Tropics.  In 
the  United  States  there  are  about  a  dozen  native  species,  of  which 
Phaseolus  polystachyus  is  widely  distributed  throughout  the  Eastern 
States.  Two  other  species  occur  in  the  extreme  Southeast;  the  re- 
mainder are  natives  of  the  Southwest,  several  of  which  are  under  trial 


See  footnote  16,  p.  42. 
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as  erosion-control  plants.  The  tepary,  P.  acutifolius  var.  lutifolius^ 
of  the  Southwest,  is  a  highly  drought -resist  ant  native  bean  useful  in 
semiarid  areas  as  a  food  and  green-manure  plant. 

In  addition  to  specific  records  cited  below,  the  beans  of  this  genus 
have  been  found  in  stomachs  of  the  American  magpie,  ring-necked 
l^heasant  {33)^  coast  mole,  hairy-tailed  mole,  western  mole,  and  eastern 
raccoon.  It  is  not  an  uncommon  observation  that  the  woodchuck  eats 
beans  in  gardens. 
Phaseolus  aconitifolius  Jacq.  Moth  bean, 

A  trailing  annual,  sometimes  called  mat  bean,  with  heads  of  small 
yellowish  flowers.  It  is  a  native  of  India,  where  it  is  used  for  forage 
and  human  food.  Recently  it  has  been  under  experimental  trial  as 
an  erosion-control  vine  in  the  southern  United  States.  It  seems  slow 
to  produce  soil  protection  and  apparently  requires  cultivation  for 
good  growth. 

There  is  no  record  of  its  use  by  American  wildlife. 
Phaseolus  acutifolius  Gray.  Texas  bean. 

A  twining  annual  herb  with  stems  up  to  10  feet  in  length,  occurring 
from  west  Texas  to  southern  Arizona  southward.  It  makes  a  dense 
ground  cover  of  potential  erosion-control  value.  There  is  a  variety 
(var.  tenmfolim  Gray)  with  narrow  leaflets  and  another  (var.  lati- 
folius  G.  F.  Freeman)  with  leaflets  broader  than  those  of  the  species. 
The  latter  is  the  tepary  bean  cultivated  since  prehistoric  times  b}^  the 
Indians  of  the  Southwest,  who  developed  many  distinct  varieties  {80) . 

No  wildlife  use  is  recorded. 
Phaseolus  annularis  Willd.  Adzuki  bean. 

An  erect  annual  1  to  2  feet  high,  with  yellow  flowers  in  few-flowered 
axillary  peduncles.  It  is  native  to  Asia  and  cultivated  in  China  and 
Japan,  where  it  is  used  as  human  food.  Although  it  produces  heavy 
seed  yield  in  the  Orient,  it  has  been  only  experimentally  tried  in  this 
country. 

No  use  by  American  wildlife  has  been  recorded. 
Phaseolus  aureus  Roxbg.  Mung  bean. 

An  erect  or  slightly  twining  annual  1  to  3  feet  tall,  with  clusters  of 
small  yellowish  flowers.  It  is  native  to  southern  Asia  and  is  of  ancient 
culture,  its  seeds  being  used  for  human  food  and  the  plant  for  forage. 
It  is  also  known  as  Chickasaw  pea,  Oregon  pea,  and  Newman  bean. 
In  this  country  it  is  grown  to  some  extent  in  Oklahoma,  but  it  has 
never  competed  commercially  with  the  cowpea,  which  it  somewhat 
resembles.  Wildlife  plantings  in  the  Gulf  States  show  the  seed  to  be 
available  to  wildlife  from  July  to  December. 

Seeds  are  known  by  stomach  records  to  be  eaten  by  the  eastern 
mourning  dove  and  bobwhite.'^^ 

Phaseolus  coccineus  L.  Scarlet-runner  bean. 

Phaseolus  multiflorus  Willd. 

A  tall  slender  twining  annual,  or  perennial  in  the  South,  native  to 
Mexico  or  Central  America,  but  not  widely  distributed.  The  showy 
flowers  are  red,  or  in  some  varieties,  white.     It  is  also  called  ayecote. 

The  leaves  have  been  observed  to  be  eaten  by  the  California  quail 
{199), 

'6  See  footnote  34,  p.  51. 
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Phaseolus  lunatus  L.  Civet  bean. 

A  small  slender  annual  with  greenish-white  flowers,  also  known  as 
Sieva  bean,  native  to  tropical  America,  but  now  widely  cultivated  in 
warm  countries.  It  gives  rise  to  the  bush  limas,  and  the  common 
climbing  lima  bean  is  a  variety  (var.  macrocarpus  Benth.).  In 
California,  where  lima  beans  are  grown  in  quantity,  the  flowers  pro- 
vide a  delicious  white  honey  {163). 

There  is  a  jingle  record  of  this  bean  in  the  stomach  of  the  bobwhite. 
Phaseolus  metcalfei  Woot.  and  Standi.  Metcalfe  bean. 

Phaseolus  retiisus  Benth.,  not  Moench. 

A  perennial  with  a  thick  rootstock,  found  in  western  Texas,  south- 
ern New  Mexico,  Arizona,  and  adjacent  Mexico.  It  has  prostrate 
stems  sometimes  12  feet  long  bearing  large  pods  and  seeds.  It  has 
been  developed  to  some  extent  as  a  forage  plant,  and  has  produced 
large  amounts  of  highly  palatable  feed.  The  long  stems  frequently 
grow  over  bare  soil  slopes,  and  the  plant  has  been  referred  to  as  the 
kudzu  of  the  Southwest,  although  its  use  is  still  to  be  demonstrated. 

The  herbage  and  seeds  have  been  found  in  stomachs  of  the 
masked  bobwhite. 

Phaseolus  multiflorus,  see  Phaseolus  coccineus. 
Phaseolus  mungo  L.  Urd  bean. 

An  Asiatic  plant  also  known  as  urd  and  black  gram.  It  is  much 
like  the  mung  bean,  F.  aureus^  and  is  used  in  India  as  human  food 
and  as  a  hay  crop  but  is  only  little  used  in  the  United  States.  Varie- 
ties introduced  are  particularly  susceptible  to  attacks  of  nematodes. 

There  is  no  record  of  use  by  American  wildlife. 
Phaseolus  perennis,  see  Phaseolus  polystachyus. 

Phaseolus  polystachyus  (L.)  B.  S.  P.     (pL  23.)  Thicket  bean. 

Phaseolus  perennis  Walt. 

A  branched  vine  up  to  15  feet  in  length  from  a  perennial  root,  with 
purple  or  whitish  flowers.  It  is  one  of  the  few  widely  distributed 
species  native  to  the  United  States,  occurring  in  thickets  from  Con- 
necticut to  Florida,  westward  to  Nebraska  and  Texas.  It  has  been 
experimentally  used  as  a  roadside  erosion-control  plant  with  fair 
success. 

There  is  no  record  of  its  use  by  wildlife,  although  it  is  reputedly 
eaten  by  cattle. 

Phaseolus  retusus,  see  Phaseolus  metcalfeL 
Phaseolus  vulgaris  L.  Garden  bean. 

An  erect  or  twining  annual,  probably  American  in  origin,  with  some 
500  named  varieties,  including  string  or  snap  beans  and  navy  beans. 
It  is  the  kidney  bean  of  the  English,  the  haricot  of  the  French,  and 
the  frijole  of  the  Mexicans. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite,  crow,  Amer- 
ican golden-eye,  California  quail,  Arizona  scaled  quail,  and  English 
sparrow. 

PICKERINGIA 

A  genus  containing  the  single  species  listed  below. 
Pickeringia  montana  Nutt.     (pi.  23.)  California  chaparral-pea. 

A  very  rigid  and  spiny  evergreen  shrub  3  to  8  feet  tall,  with^  large 
axillary  purple  flowers  and  small  leaves  palmately  1-  to  3-foliolate. 
It  is  confined  to  California.     The  roots  bear  nodules  in  large  clusters. 
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The  plant  has  been  observed  to  be  eaten  by  the  California  mule  deer 
(166). 

PISUM 

Half  a  dozen  species  of  hardy  annuals  and  perennials,  including  the 
peas  of  agriculture,  native  to  the  Mediterranean  and  eastward. 

Stomach  records,  in  addition  to  the  specific  records  given  below, 
show  that  peas  have  been  eaten  by  the  California  quail  (114)  and 
hairy-tailed  mole. 

Observations,  in  addition  to  specific  records,  show  that  peas  are 
eaten  by  the  California  jay  (61),  western  mole  (18S),  and  Minnesota 
varying  hare  {64) . 
Pisum  sativum  L.     (pi.  23.)  Garden  pea. 

The  garden  pea  is  a  white-flowered  tendril-bearing  annual,  native 
to  the  Mediterranean  region  and  eastward  to  the  Himalayas.  It  is 
one  of  the  oldest  of  agricultural  crops  and  was  grown  in  the  United 
States  as  early  as  1636.  A  great  many  intergrading  varieties  are 
known,  of  which  the  two  listed  below  are  most  important. 

Stomach  records  show  that  peas  have  been  found  in  the  cheek 
pouches  of  an  unidentified  ground  squirrel  and  are  eaten  by  the  bob- 
white,  crow,  woodchuck,  red-legged  black  duck,  American  golden-eye, 
rose-breasted  grosbeak,  sage  hen,  Baltimore  oriole,  band-tailed  pigeon, 
eastern  meadow  lark,  ring-necked  pheasant,  English  sparrow,  Cali- 
fornia towhee,  and  brown  thrasher. 

Peas  have  been  observed  to  be  eaten  by  the  red-headed  woodpecker 
(SI;  121)^  bronzed  grackle  (208),  browm  pocket  gopher  (22),  Town- 
send  ground  squirrel  (20),  and  woodchuck  (118).  Like  other  garden 
legumes,  it  must  be  eaten  by  more  common  birds  and  mammals  than 
the  printed  records  indicate. 

The  field  pea  (var.  arvense  Poir.)  is  a  cool-weather  variety  of  the 
garden  pea  with  brown-  to  black- speckled  seeds  in  place  of  the  green 
or  yellow  seeds  of  the  garden  pea.  It  is  much  grown  in  Canada; 
hence  the  name  Canadian  field  pea.  In  the  South  it  is  used  as  a 
green-manure  and  winter-cover  crop  and  is  there  known  as  Austrian 
Winter  pea.  It  is  eaten  by  northwestern  pocket  mice  (174)  and  is 
considered  an  important  bobwhite  food  in  the  southeastern  Coastal 
Plain  region  (192). 

The  sugar  pea  (var.  saccharatum  Hort.)  is  another  variety  with 
broad,  flat,  tender  pods  used  as  snap  beans. 

Split  peas  are  small-seeded  kinds  of  garden  peas  cleaned,  graded, 
kiln-dried,  split,  and  screened  by  special  machinery. 

PITHECELLOBIUM  ^ 

More  than  100  species  of  trees  and  shrubs  occurring  throughout 
the  Tropics  and  subtropics.  About  five  species  are  native  to  the 
United  States,  occurring  in  southern  Texas  and  southern  Florida. 
These  include  the  Ebony  blackhead  or  Texas-ebony,  Pitliecellobium. 
-ftexicaule  (Benth.)  Coulter  (pi.  24),  which  has  edible  seeds  and 
durable  wood  locally  used  for  fence  posts,  and  the  guajillo,  huajillo, 
or  blackhead,  PithecelloMum  hrevifolium  Benth.,  also  of  southern 

"^  The  name  of  this  genus  is  frequently  spelled  Pithecolohium,  but  the  original  and  correct 
spelling  in  the  one  used  here. 
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Texas,  which  is  of  some  importance  as  winter  browse  for  sheep  and 
goats.  They  are  of  some  vahie  as  honey  plants,  but  are  not  known 
to  be  used  for  food  by  wildlife. 

POINCIANA 

A  genus  of  several  species  of  trees  and  shrubs  of  tropical  and 
subtropical  regions,  a  few  of  which  range  into  southern  Texas  and 
the  Florida  Keys.  Poinciana  regia  Boj.  {Delonix  regia  (Boj.) 
Raf.),  the  royal  poinciana  or  flamboyant  of  Madagascar  is  culti- 
vated throughout  the  Tropics  and  in  southern  California  and 
Florida;  it  is  a  striking  ornamental  tree  with  large  scarlet  flowers. 
Poinciana  gilliesii  Hook.  {Caesalpinia  giUiesii  Wall.),  the  paradise 
poinciana,  also  known  as  bird-of-paradise  flower,  is  a  sparingly 
branched  yellow-flowered  shrub  of  tropical  America,  much  grown  as 
an  ornamental  in  the  Southwest  and  used  to  some  extent  for  erosion - 
control  and  highway  beautification  plantings.  There  is  no  record  of 
their  use  by  wildlife. 

PROSOPIS 

A  genus  of  about  25  species  of  trees  and  shrubs  native  to  dry 
tropical  and  subtropical  parts  of  both  hemispheres  except  in  Europe 
and  Australia.  As  treated  here  the  genus  includes  the  screwpod 
mesquite,  sometimes  assigned  to  the  genus  Strombocarfa. 

Stomach  records,  in  addition  to  the  subjoined  specific  records,  show 
that  the  leaves,  pods,  and  seeds  are  rather  indiscriminately  used  by 
the  Merriam  (?)  turkey  {115)^  spotted  ground  squirrel  (109), 
antelope  jack  rabbit,  California  jack  rabbit,  Texas  spiny  mouse, 
hispid  pocket  mouse,  Arizona  cottontail,  and  Holzner  cottontail. 

The  leaves  are  said  to  form  an  important  element  of  the  diet  of 
the  round-tailed  ground  squirrel  (89)  and  El  Paso  ground  squirrel, 
which  has  been  observed  to  climb  the  tree  for  the  ripening  pods  (i^) . 
The  bark  of  the  mesquite  and  other  desert  shrubs  is  much  eaten  by  the 
Texas  jack  rabbit  in  time  of  drought,  and  the  seeds  are  eaten  by  the 
western  white- winged  dove  (11),  Harris  ground  squirrel,  Apache 
spotted  ground  squirrel,  Rio  Grande  ground  squirrel,  hoary  wood  rat 
(19),  western  chipmunk  [108)^  and  antelope  ground  squirrel  {109). 
Prosopis  chilensis  (Mol.)  Stuntz.'^^     (pi.  23.)  Mesquite. 

Mimosa  juliflora  Swartz,  Prosopis  glandulosa  Torr.,  P.  juUflora 
(Swartz)  DC,  P.  odorata  Torr.,  P.  velutina  Woot. 

A  shrub  or  tree  up  to  20  feet  or  more,  occurring  from  southwestern 
United  States  to  Chile.  It  is  sometimes  called  algarroba  and  has 
bipinnate  leaves  with  small  narrow  leaflets,  sweet-scented,  greenish- 
yellow  flowers  in  long  cylindrical  racemes  and  slender  pods  4  to  8 
inches  long  borne  in  drooping  clusters.  It  is  naturally  a  tree  of 
desert  grassland  savannas  and  is  often  distributed  by  cattle,  which 
drop  the  seeds  unaffected  by  digestion.  Thus  the  plant  invades  over- 
o;razed  areas,  where  natural  grass  competition  is  lessened.  Mesquite 
has  been  introduced  into  several  tropical  countries,  where  its  wDod 
is  widely  used  for  fuel,  railroad  ties,  and  cabinet  making. 

'^^  There  is  some  question  as  to  whether  all  the  mesquites  here  treated  as  P.  chilensis  are 
the  same.  For  our  purpose  they  are  not  differentiated,  although  some  botanists  prefer  to  con- 
sider the  West  Indian  form  of  the  complex  as  P.  juliflora  and  to  segregate  those  of  the 
Southwestern  United  States  as  P.  velutina  and  P.  glandulosa.  They  are  sometimes  placed 
under  the  generic  name  Neltiima. 
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A  species  of  mesquite  whose  taxonomic  position  is  still  uncertain 
"Was  imported  into  Hawaii  about  a  century  ago,  probably  from  South 
America.  In  Hawaii  it  is  considered  the  most  valuable  introduced 
tree  {220) .  Known  as  Hawaiian  algarroba  or  keawe,  it  forms  forest 
belts  from  sea  level  to  an  altitude  of  800  to  1,000  feet.  Its  flowers 
are  highly  prized  as  the  most  important  source  of  pure  honey,  and 
the  pods  are  of  great  value  as  food  for  all  kinds  of  livestock.  The 
pods  are  usually  broader,  flatter,  and  less  constricted  than  those  of 
our  southwestern  mesquites;  they  are  sweet,  rich  in  protein,  and 
when  ground  into  keawe  meal  produce  such  gain  in  weight  of  cattle 
that  Smith  {18S)  considers  the  plant  one  of  the  "king  crops  of  tlie 
world,"  yet  the  Hawaiian  trees  are  uncultivated,  unselected,  and 
thrive  on  20  inches  of  rainfall  or  less. 

In  the  United  States  the  values  of  mesquite  are  practically  ignored, 
and  the  trees  are  even  considered  a  nuisance  in  some  quarters,  al- 
though their  honey  and  stock-food  values  are  high.  The  pods  and 
seeds  are  a  source  of  food  for  Indians.  All  kinds  of  livestock  eat 
them,  although  after  lying  on  the  ground  in  wet  weather  the  pods 
ferment  and  then  are  considered  unfit  for  food  or  even  poisonous. 
The  bark  contains  tannin  and  yields  a  gum  similar  to  gum  arable. 
Mesquite  is  valuable  to  livestock  and  wildlife  alike  as  a  source  of 
shade  in  otherwise  often  shadeless  country.  It  is  a  good  soil  binder 
under  some  conditions,  when  it  grows  in  clumps  and  holds  sand  in 
large  hummocks,  and  it  is  also  useful  in  hedges  and  as  an  ornamental. 
It  has  been  recommended  for  erosion  control  on  mountain  roads  in 
the  arid  parts  of  southern  California  (122a).  Throughout  its  range 
it  is  a  valuable  source  of  honey,  and  in  Texas  it  is  considered  the 
most  important  honey  plant  {170). 

Stomach  records  show  that  the  seeds  and,  to  some  extent,  buds, 
leaflets,  and  even  flowers,  have  been  eaten  by  the  mallard,  white- 
fronted  dove  {oO)^  Arizona  scaled  quail  (114),  Gambel  quail,  for 
which  it  is  considered  a  highly  important  food  (83) ,  raven,  Mearns 
coyote,  Merriam  kangaroo  rat,  northern  hooded  skunk,  desert  pocket 
mouse,  and  white-throated  wood  rat.  The  seeds  and  pods  have  been 
found  in  the  droppings  of  the  Texas  coyote  (19). 

Mearns  (140)  reported  the  seeds  and  pods  to  be  favorites  of  the 
Colorado  rock  squirrel,  and  mesquite  leaves  as  well  as  seeds  are 
also  said  to  be  cached  by  that  mammal  (S8) .  The  plant  is  eaten  by 
the  Arizona  cottontail  and  Thomas  wood  rat  (57),  is  considered  out- 
standing browse  for  nmle  deer  in  California  (03),  and  was  shown  to 
be  of  fair  palatability  when  experimentally  fed  to  Sonora  white-tailed 
deer  and  mule  deer  in  southern  Arizona  (162).  It  is  stored  in  such 
quantities  by  the  Thomas  wood  rat  that  the  Soil  Conservation  Service 
gathered  the  seeds  for  nursery  propagation  from  caches  of  this  mam- 
mal. Vernon  Bailey  writes  the  author  that  the  pods  and  seeds  are 
eaten  by  the  peccary.  They  have  been  observed  to  be  eaten  by  the 
Ord  kangaroo  rat  (19)  and  big  desert  kangaroo  rat  and  have  been 
found  in  stores  of  the  banner-tailed  kangaroo  rat  (216).  Mesquite 
beans  and  pods  are  said  to  form  the  principal  diet  of  the  Mexican  rac- 
coon during  the  late  summer  and  autumn  months  in  New  Mexico  (19). 
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Prosopis  cinerascens  (Gray)  Gray.  Texas  screwbean. 

Stromhocarpa  cinerascens  Gray. 

A  small  shrub  with  long  slender  spines,  bipinnate  leaves,  heads  of 
yellow  flowers,  and  spirally  coiled  pods.  It  occurs  in  southwestern 
Texas  and  Mexico. 

There  is  no  record  of  its  use  by  wildlife. 
Prosopis  glandulosa,  see  Prosopis  chilensis. 
Prosopis  jiiliflora,  see  Prosopis  chilensis. 
Prosopis  odorata,  see  Prosopis  chilensis. 

Prosopis  pubescens  Benth.     (pi.  23.)  Fremont  screwbean. 

Stromhocarpa  pubescens  (Benth.)  Gray. 

A  shrub  or  tree  of  the  Southwest,  with  bipinnate  leaves,  spikes  of 
yellow  flowers,  and  spirally  coiled  pods.  It  occurs  from  west  Texas 
to  southern  California.  It  will  tolerate  more  alkaline  soils  than  the 
mesquite.  The  tightly  coiled  pods  suggested  the  common  name  of 
the  plant.  It  is  known  also  as  screwbean,  screwpod  mesquite,  or 
tornillo.  In  the  early  days  it  was  valued  as  horse  feed,  being  consid- 
ered a  good  substitute  for  grain.  The  wood,  including  the  root,  is 
used  for  fuel,  fence  posts,  souvenirs,  and  buttons.  The  pods  are  used 
by  Indians  for  food,  and  furnish  forage  much  eaten  by  goats  as  well 
as  by  other  kinds  of  livestock. 

Seeds  have  been  found  in  stomachs  of  the  masked  bobwhite  and 
Gambel  quail. 

Various  parts  of  the  plant  are  considered  important  food  for  mule 
deer  in  California  {63).     Vernon  Bailey  writes  the  author  that  the 
pods  are  eaten  b}^  deer,  raccoons,  and  coyotes. 
Prosopis  strombulifera  Benth.  Peru  screwbean. 

A  spiny  shrub  5  to  8  feet  high,  native  of  Peru,  with  short  spirally 
twisted  pods.  It  has  been  planted  at  Bard,  Calif.,  where  its  behavior 
as  a  troublesome  weed  indicates  that  it  should  not  be  included  in 
planting  programs. 

There  is  no  recorded  use  by  wildlife. 
Prosopis  velutina,  see  Prosopis  chilensis. 

PSORALEA 

A  genus  containing  some  130  species  of  herbs  and  shrubs  that  occur 
throughout  the  warmer  parts  of  all  continents.  About  50  native 
species  are  scattered  throughout  the  United  States,  especially  in  the 
South  and  Southwest.  Livestock  generally  do  not  feed  much  upon 
Psoraleas,  and  some  species  are  reported  to  be  poisonous.  Care  should 
be  taken  to  distinguish  them  from  members  of  the  related  genus 
Parosela^  which  are  nonpoisonous.  The  roots  of  several  species  of 
Psoralea,  however,  are  edible. 

Stomach  records,  in  addition  to  the  specific  records  given  below, 
show  that  Psoralea  seeds  are  eaten  by  the  Arizona  scaled  quail  and 
Gunnison  prairie  dog  {117) .  Kock  squirrels  are  reported  to  eat  the 
seed  pods  {109). 


94  MISC.    PUBLICATION"    412,    U.    S.    DEPT.    OF    AGRICULTURE 

Psoralea  argophylla  Pursh.  Silverleaf  scurfpea. 

Psoralidimw  argophyUum-  (Pursh)  Rydb. 

An  erect  perennial  herb  1  to  2  feet  tall  with  interrupted  si^ikes  of 
purple  flowers  and  palmately  3-  to  5-f  oliolate  leaves.  It  occurs  in  the 
prairies  and  plains  from  Canada  to  Missouri  and  Xew  Mexico.  It 
often  forms  dense  clumps  and  holds  promise  as  an  erosion-control 
plant. 

Roots  of  the  plant  have  been  found  in  the  cheek  pouches  of  the 
Saskatchewan  pocket  gopher,  and  Bailey  {16)  says  it  is  a  favorite 
food  of  the  prairie  pocket  gopher,  which  eats  the  roots. 
Psoralea  Candida,  see  Petalostemum  candidiim. 

Psoralea  canescens  Michx.  Hoary  scurfpea. 

PediomeluTYh  canescens  (Michx.)  Rydb. 

A  widely  branching  perennial  herb  1  to  3  feet  tall,  with  loose  spikes 
of  dark-blue  flowers  and  1-  to  3-foliolate  leaves.  It  occurs  in  sandy 
areas  of  the  Coastal  Plain  from  IS^orth  Carolina  to  Florida  and 
Alabama. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Psoralea  esculenta  Pursh.     (pi.  24.)  Indian  breadroot. 

Pediomelufm  esculentum  (Pursh)  Rydb. 

A  perennial  herb  of  the  Great  Plains  from  Wisconsin  to  Texas 
and  westward.  It  is  about  2  feet  tall,  or  less,  has  dense  clusters  of 
bluish  flowers  and  palmately  5-parted  leaves.  In  appearance  the  plant 
resembles  a  lupine,  but  lupines  do  not  have  tuberous  roots  nor  gland- 
dotted  leaves.  It  is  the  "pomme  blanche"  and  ''pomme  de  prairie" 
of  the  French  voyageurs;  other  names  such  as  prairie  turnip  and 
Indian  potato  also  refer  to  the  edible  tuberous  root,  which  was  one 
of  the  most  important  foods  of  the  American  Indian.  The  plant  is 
seldom  abundant  on  the  range  and  has  little  forage  value. 

Lewis  and  Clark,  who  first  collected  the  plant,  stated  that  it  was 
eaten  by  the  brown,  or  black,  bear  {205) .  Once  it  was  much  sought 
by  the  grizzly  bear  on  the  open  prairie,  and  in  early  spring  the  roots 
formed  the  chief  food  of  the  black  bear  (180).  It  has  been  found  in 
caches  of  the  least  meadow  mouse  (oJ) .  It  is  a  favorite  food  of  the 
prairie  pocket  gopher  (16) . 

Psoralea  gracilis  Chapm.  Slender  scurfpea. 

Orhexil'um  gracile  (Chapm.)  Rydb. 

A  branched  perennial  herb  1  to  3  feet  tall  with  racemes  of  purplish 
flowers  and  3-foliolate  leaves.  It  occurs  in  sandy  pinelands  of 
southern  Georgia  and  Florida. 

Seeds  have  been  found  in  the  stomachs  of  the  bobwhite. 
Psoralea  hypogaea  Xutt.  Little  scurfpea. 

Pediomeliiin  hypogaenrn  (Nutt.)  Rydb. 

A  short-stemmed  perennial  herb  Avith  blue-purple  flowers  and  5-  to 
7-f oliolate  leaves.  It  occurs  in  dry  plains  from  Nebraska  to  Texas 
westward  to  New  Mexico  and  Montana.  It  is  also  called  little  bread- 
root,  for  the  roots  were  used  for  food  by  the  Indians  and  early 
settlers. 

The  seeds  have  been  found  in  the  stomachs  of  the  ring-necked 
pheasant  in  Colorado  (1^2) . 


LEGUMES    FOR    EROSION    CONTROL    AND    WILDLIFE  95 

Psoralea  micrantha  Gray.  Lemon  scurfpea. 

Psoralidin'm  micranthum   (Gray)    Rydb. 

A  branching  perennial  herb  usually  less  than  1  foot  tall  with 
racemes  of  white  flowers  and  trifoliolate  leaves.  It  occurs  from 
western  Oklahoma  and  Texas  to  Arizona.  It  is  an  indicator  of  land 
abuse  and  is  common  in  cultivated  fields.  Although  in  this  sense 
a  weed,  it  is  nevertheless  an  effective  sand  binder.  It  apparently  has 
little  browse  value. 

There  is  no  record  of  its  use  by  wildlife. 
Psoralea  pedunculata,  see  Psoralea  psoraJioides. 

Psoralea  psoralioides  (AYalt.)  Cory.  Bobroot  scurfpea. 

Hedysarum     fedunculatum     Mill.,     Ovbexilum     pedunculatum 
(Mill.)  ^y(\h.^  Psoralea  pedunmlat a  (Mill.)  Vail. 

A  perennial  herb  1  to  3  feet  tall  with  3-foliolate  leaves  and  pale- 
purple  flowers  in  axillary  racemes.  It  is  also  called  congo  root  and 
occurs  from  Virginia  to  Florida,  west  to  Illinois  and  Texas. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite.'^^ 
Psoralea  purpurea,  see  Petalostemum  purpureum, 

Psoralea  tenuiflora  Pursh.  Slimflower  scurfpea. 

PsoTalidmm  tenui-flomim  (Pursh)  Rydb. 

A  diffusely  branched  perennial  herb,  with  racemes  of  purplish 
flowers  and  3-foliolate,  or  the  lower  5-foliolate,  leaves.  It  occurs  in 
the  prairies  and  plains  from  South  Dakota  and  Montana  to  Texas 
and  Arizona.  It  is  not  grazed  but  is  considered  a  very  useful  honey 
plant. 

The  seeds  have  been  observed  to  be  eaten  by  the  Wyoming  ground 
squirrel  (4-^). 

Psoralidium  argophyllum,  see  Psoralea  argopliylla, 
Psoralidium  micranthum,  see  Psoralea  micrantha. 
Psorothamnus  scoparlus,  see  Parosela  scoparia. 

PUERARIA 

A  genus  of  about  15  species  of  twining  herbs  or  shrubs  native  to 
tropical  Asia  and  Japan. 

Pueraria  thunbergiana  (Sieb.  and  Zucc.)  Benth.     (pi.  24.)  Kudzu. 

Pueruna  hvrsuta  Schneid. 

A  vigorous  fast-growing  perennial  vine  native  to  Japan  and  China 
and  grown  in  the  United  States  from  Pennsylvania  to  Florida.  In 
the  Northern  States  it  has  been  used  for  some  time  as  an  ornamental 
screen,  largely  for  its  dense  foliage  of  large  attractive  trifoliolate 
leaves.  In  the  Southeastern  States  it  is  assuming  an  important  role 
as  forage  and  for  revegetating  gullies  and  other  eroded  areas.  As  it 
does  not  seed  heavily  in  the  United  States,  it  is  best  propagated  from 
2-year-old  root  crowns  possessing  fleshy  roots  and  sound  buds.  It 
may  also  be  grown  from  1 -year-old  seedlings  and  by  noded  cuttings 
from  2-year-old  vines.  Under  favorable  conditions  it  may  produce 
a  dense  growth  in  1  year,  but  2  or  3  years  are  usually  necessary  for 

^9  See  footnote  5,  p.  26. 
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it  to  develop  a  ground  cover,  after  wliicli  the  plant  grows  profusely 
and  spreads  rapidly.  Its  rapid  growth  and  habit  of  rooting  at  the 
nodes  make  it  especially  efficient  as  an  erosion-control  plant.  Since 
it  climbs  readily  it  must  not  be  planted  with  trees  or  shrubs,  which 
it  may  smother.  It  can,  however,  be  controlled  by  plowing  or  heavy 
grazing.  Corn  has  produced  double  normal  yields  following  kudzu 
in  rotation,  and  a  similar  effect  has  been  observed  on  pecan  trees  in 
orchards  where  kudzu  has  been  grown  for  cover  and  hay. 

Kudzu  is  now  used  in  the  South  to  prevent  erosion  on  critical 
slopes  (pi.  6,  A),  and  it  is  gaining  some  favor  as  a  palatable  and 
nutritious  hay  plant,  which,  with  proper  equipment,  can  be  readily 
cut  and  loaded.  Together  with  a  few  other  perennial  legumes  now 
being  grown  in  the  Southeast,  kudzu  promises  to  replace  soil- 
depleting  annuals  and  eliminate  the  laborious  practice  of  x^ulling 
corn  leaves  for  fodder.  The  use  of  the  plant  in  the  United  States 
has  recently  been  treated  at  some  length  by  Bailey  {12). 

Itst  only  wildlife  record  to  date  is  the  observation  that  in  winter 
the  bark  is  peeled  by  the  eastern  cottontail  in  the  Southeast  and 
that  the*  cottontail  eats  the  leaves  of  young  plants  to  the  extent  that 
it  is  sometimes  difficult  to  establish  a  stand.  Bobwhites  have  been 
flushed  from  a  large  field  covered  with  a  growth  of  kudzu  several 
feet  deep. 

RHYNCHOSIA 

A  genus  of  more  than  100  species  of  twining,  prostrate,  rarely 
erect,  herbs  and  shrubs  occurring  in  the  warmer  latitudes  of  both 
hemispheres.  There  are  about  15  species  native  to  the  United  States. 
These  are  largely  confined  to  the  southeastern  States,  although  one, 
R.  texana^  extendsi  west  to  Arizona  and  another,  R.  erecta^  reaches 
northward  to  Delaware. 

The  genus  as  a  whole  is  considered  an  important  source  of  bob- 
white  food  {192).  Plants  have  been  eaten  by  the  Virginia  deer,^^ 
and  seeds  of  some  species  of  the  genus  have  been  found  in  stomachs 
of  the  eastern  ruffed  grouse  {loO) . 

Ehynchosia  erecta  (AValt.)  DC.     (pi.  24.)  Erect  rhynchosia. 

DoUcholus  erectus  (Walt.)  Vail. 

An  erect  rather  stout  perennial  herb  1  to  3  feet  tall,  with  yellow 
flowers  and  trifoliolate  leaves.  It  occurs  in  dry  soils  from  Delaware 
to  Florida,  Tennessee,  and  Louisiana. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Ehynchosia  latifolla  Xutt.  Broadleaf  rhynchosia. 

DoJicholus  latifolius  (Nutt.)  Vail. 

A  trailing  perennial  herb  sometimes  5  feet  long,  with  yellow 
flowers  and  trifoliolate  leaves.  At  times  it  is  called  prairie  rhyn- 
chosia. It  is  found  in  dry  soils  from  Missouri  to  Louisiana  and 
Texas. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Rhynchosia  minima  (L.)  DC.  Least  rhynchosia. 

DoUcholus  ininimus   (L.)   Medic. 

A  perennial  with  numerous  stems  climbing  over  bushes.  The 
flowers  are  pale  A^ellow  and  the  leaves  trifoliolate.  It  ocxiurs  in 
pine  woods  from  South  Carolina  to  Florida  and  Texas. 

f^  See  footnote  14,  p.  42, 
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Seeds  have  been  recorded  from  the,  stomachs  of  the  eastern  mourn- 
ing dove  ^^  and  Arizona  scaled  quaih 

Ehynchosia  simplicifolia  (Walt.)  Wood.  Dollarleaf  rhynchosia. 

Dolichohi-s  shnpllclfoJius  (Walt.)   Yail. 

An  erect  unifoliolate  herbaceous  perennial  less  than  1  foot  high. 
It  is  also  known  as  roundleaf  rhynchosia.  It  has  yellow  flowers 
and  occurs  in  dry  soils  from  Virginia  to  Florida,  Tennessee,  and 
Louisiana. 

Seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Ehynchosia  texana  Torr.  and  Gray.  Texas  rhynchosia. 

DolichoJus  texanus  (Torr.  and  Gray)  Vail. 

A  i^ereimial  twining  herb,  with  trifoliolate  leaves  and  yelloA\- 
flowers.  It  occurs  in  dry  soils  from  western  Texas  to  Arizona.  It 
responds  well  to  cultivation,  is  an  excellent  ground  cover  and  good 
soil  binder,  and  is  of  possible  usefulness  in  erosion  control. 

There  is  no  recorded  wildlife  use. 
Ehynchosia  tomentosa  (L.)  H.  and  A.  Hairy  rhynchosia. 

Dolicholus  tomentosus  (L.)  Vail. 

A  trailing  herbaceous  perennial,  with  stems  up  to  3  feet  in  length 
and  yellow  flowers.  The  leaves  are  trifoliolate  or  the  basal  ones 
unifoliolate.  It  has  been  called  trailing  rhynchosia  and  occurs  in 
sandy  Coastal  Plain  soils  from  Virginia  to  Florida  and  Texas. 

Seeds  have  been  recorded  from  stomachs  of  the  bobwhite. 

ROBINIA 

A  genus  of  some  15  species  of  trees  and  shrubs  native  to  Xortii 
and  Central  America.  Those  native  to  the  United  States  have  been 
described  under  man}^  different  names,  referring  to  plants  of  the 
central  Appalachians  and  the  southern  Rocky  Mountains,  but  they 
are  probably  resolvable  into  half  a  dozen  or  fewer  valid  species. 

Stomach  records,  in  addition  to  specific  records  given  below,  show 
the  seeds  to  be  eaten  by  the  California  quail,  red-headed  woodpecker, 
and  mantled  ground  squirrel. 
Eobinia  neomexicana  Gray.^-  New  Mexico  locust. 

A  spiny  shrub  or  small  tree  with  pinnate  leaves  and  large  pink  or 
occasionally  white  flowers.  It  ranges  from  Colorado  to  Arizona 
and  western  Texas.  It  is  shade-tolerant  and  is  sometimes  grown  in 
the  Eastern  States  as  an  ornamental  valued  for  its  late  flowering. 
In  the  Southwest  it  has  been  planted  in  gullies  and  along  stream- 
banks,  for  it  is  readily  established  on  poor  sites  and  steep  slopes  and 
tends  to  produce  thickets  useful  for  erosion  control  and  wildlife 
cover.  The  wood  is  used  locally  for  fuel  and  posts.  It  is  considered 
good  browse  for  goats  but  only  fair  forage  for  cattle,  horses,  and 
sheep.     It  is  not  considered  poisonous. 

Stomach  records  show  that  the  seeds  have  been  eaten  by  Gambel 
quail,  and  the  leaves  by  porcupine,  mule  deer,  Coeur  d'Alene  chip- 
munk, and  mountain  sheep. 

^Rosene,  Walter,  Jr.  a  PRELniixART  investigation  of  the  food  habits  of  the  mouen- 
IXG  dove  IX  ALABAMA.  U.  S.  Bur.  Biol.  Survey  Wildlife  Research  and  Management  Leaflet 
BS-133.     3  pp.     1989.     [Mimeoyraphed.] 

^2  The  plant  originally  described  as  Ro'bi)iia  neomexicana  is  a  shrub  not  more  than  6  feet 
tall,  limited  in  its  distribution  to  southwestern  New  Mexico.  The  plant  to  which  this  name- 
is  frequently  referred,  however,  is  a  tree  up  to  20  feet,  generally  distributed  throughout 
the  Colorado  Plateau  and  southern  Rocky  Mountains.  This  arborescent  form  is  more  prop- 
erly called  Rohinia  luxurians  (Dieck)  Rydb  :  it  is  sometimes  treated  as  a  variety  of  R. 
neomexicana.     In  this  publication  these  forms  are  not  distinguished. 
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It  has  been  demonstrated  by  experimental  feeding  in  southern 
Arizona  to  be.  of  fair  palatability  to  Sonora  white-tailed  deer  {152)^ 
where  it  is  also  considered  good  forage  for  elk  in  nature  (164).  The 
plant  has  been  heavily  browsed  and  seriously  damaged  by  excessively 
heavy  populations  of  mule  deer  on  the  Kaibab  Plateau  (62). 
Eobinla  pseudoacacia  L.     (pi.  24.)  Black  locust. 

A  tree  originally  occurring  in  the  Appalachians  and  Ozark  Moun- 
tains but  now  widely  cultivated  in  the  United  States,  southern 
Canada,  and  parts  of  Europe.  Its  wood  is  valuable,  especially  for 
fence  posts.  It  is  easily  grown  from  seed  and  transplants  well  when 
young.  It  makes  best  growth  on  open  sites  and  good  soils,  where  it 
is  more  resistant  to  the  highly  injurious  locust  borer  than  on  poorer 
sites.  The  young  shoots,  bark,  and  seeds  are  considered  somewhat 
poisonous,  especially  to  horses,  although  they  are  highly  palatable  to 
livestock.  It  is  a  good  honey  plant.  Black  locust  has  been  used 
more  throughout  the  United  States  for  revegetating  gullies  and  other 
eroded  sites  than  any  other  woody  plant  (pi.  7).  There  is  a  variety 
(var.  recfissima  Raber),  the  shipmast  locust,  with  a  less-branched 
trunk  and  more  durable  wood  than  that  of  the  common  black  locust. 
This  variety  produces  very  few  seeds,  and  propagation  is  by  vege- 
tative means,  especially  by  root  cuttings  and  root  sprouts. 

There  has  been  a  great  deal  of  discussion  about  the  possible  bene- 
ficial effects  of  black  locust  on  soils.  Ferguson  (74)  showed  that 
catalpas  grew  better  near  black  locust.  He,  and  later  Maclntyre 
and  Jeffries  (132)^  showed  the  nitrogen  content  of  a  given  soil  to  be 
highest  near  locust  trees.  Chapman  (4^)  observed  that  growth  of 
catalpa,  white  ash,  tuliptree,  black  oak,  and  chestnut  decreased  as 
distance  from  locust  trees  increased.  Gustafson  (92)  showed  Ken- 
tucky bluegrass  well  established  under  black  locust  where  leaves  and 
small  twigs  accumulated  but  not  elsewhere.  Garman  and  Merkle 
(81)  demonstrated  that  basic  nutrients  of  the  soil  accum.ulate  near 
the  soil  surface  where  locust  leaves  have  fallen,  with  active  calcium, 
magnesium,  and  potassium  significantly  increased  there  and  the  soil 
acidity  reduced. 

Stomach  records  show  the  seeds  of  the  black  locust  to  be  eaten  by 
the  bob  white,  for  which  it  is  considered  by  Stoddard  (192)  to  be  an 
important  food,  crow,  fish  crow,  ring-necked  pheasant  (33)^  starling, 
and  eastern  mourning  dove;  the  leaves  by  eastern  ruffed  grouse  (1-50) 
and  black  bear;  and  the  twigs  by  elk  in  Virginia  (24)^  Virginia 
opossum,  Virginia  deer,  and  gray  fox. 

Observations  reveal  that  branches  and  shoots  are  eaten  by  the 
eastern  cottontail  {207;  209)^  thirteen-striped  ground  squirrel  (13) 
and  varying  hare.^^  The  stems  are  clipped  by  the  Mearns  cottontail 
(M9),  and  Errington  (70)  states  that  black  locust  seeds  have  a 
notably  higher  sustenance  value  when  eaten  with  something  else. 

SCHRANKIA 

A  genus  of  some  15  species  of  perennial  herbs  or  small  shrubs 
native  to  Avarmer  American  latitudes.  Several  occur  in  the  South- 
ern States  although  their  taxonomic  status  is  unsettled.     Many  of 

83  See  footnote  41,  p.  55. 
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the  YernacrJar  names  applied  to  species  of  the  genus  alhide  to  the 
response  of  the  sensitive  leaves  when  touched. 
Schrankia  angustata,  see  Schrankia  iincinata. 

Schrankia  roemeriana  (Scheele)  Blankinship.         Eoemer  sensitivebrier. 

Leptoglottis   roemeriana    (Scheele)    Britt.   and   Rose.,  Morotigia 

roemeriana  (Scheele)  Heller. 

A  slender  armed  prostrate  perennial  herb  with  sensitive  bipinnate 

leaves  and  heads  of  pinkish  flowers.     It  is  confined  to  southern  Texas. 

The  seeds  have  been  eaten  b}^  the  Arizona  scaled  quail  {U^). 
Schrankia  nncinata  Willd.     (pi.  25.)  Catclaw  sensitivebrier. 

Leptoglottis  microphyUa  (Dryand)   Britt.  and  Rose.,  Mo  rang  ia 
angustata  (Torr.  and  (Tray)  Britt.,  M.  micro phyTla  (Dryand) 
Britt.,  M.  uncinata  (Willd.)  Britt.,  SchraQihia  angustata  Torr. 
and  Gray. 
A  branched  decumbent  herbaceous  perennial  2  to  4  feet  long  armed 
with  hooked  prickles.     It  has  sensitive  bipinnate  leaves  and  pink 
flowers  in  dense  heads.     It  is  also  called  shame-vine  and  sensitive- 
rose  and  is  found  in  chy  soil  from  Virginia  to  South  Dakota,  Florida, 
and  Texas. 

The  seeds  have  been  recorded  from  bobwhite  stomachs.  Stoddard 
{192)  considers  it  one  of  the  few  good  southeastern  legume  foods 
for  bobwhite  not  suitable  for  cultivation  on  quail  preserves. 

The  leaves  have  been  observed  to  be  eaten  by  the  eastern  turkey  in 
Missouri.®^ 

Senegalia  greggii,  ^qq.  Acacia  greggii. 
Senegalia  roemeriana,  see  Acacia  roemeriana. 
Sesban  emerns,  see  Sesbania  exalt ata. 
Sesban  exaltata,  see  Seshania  exaJtata. 

SESBANIA 

A  genus  composed  of  about  30  species  of  herbs  and  shrubs  occurring 
in  the  warmer  latitudes  of  both  hemispheres.  Half  a  dozen  species 
occur  in  the  United  States  along  the  Gulf  Coastal  Plain  and  Mexican 
border. 

Sesbania  cavanillesii,  see  Dcaibentonia  drunmiondii. 
Sesbania  drummondii,  see  Daubentonia  clrummondii, 
Sesbania  emerus,  see  Seshania  exaltata. 

Sesbania  exaltata  (Raf.)  Cory.®^     (pi.  25.)  Hemp  sesbania. 

/Sesban  exaltata  (Raf.)  Rydb.,  Sesbania  macrocarpa  Muhl. 

A  widely  branching  herbaceous  or  somewhat  shrubby  amuial  4  to  12 
feet  tall,  with  pinnate  leaves  and  yellowish,  purple-spotted  flowers. 
It  is  also  known  as  danglepod,  pea-tree,  indigo,  Colorado  River  hemp, 
sesbania,  and  long-podded  sesban.  It  occurs  in  moist  soils  throughout 
warmer  parts  of  the  Coastal  Plain.  The  woody  stems  with  dangling 
pods  persist  throughout  the  winter.  In  the  Southeast  it  grows  well 
when  sowed  broadcast  on  rich  moist  soil,  and  it  can  be  maintained 


Si  See  footnote  16,  p.  42. 

S5  The  distribution  and  taxonomy  of  the  species  are  not  well  understood  ;  it  is  here  consid- 
ered the  same  as  Sesbania  emenis  (Aubl.)  Urban  (Seshan  einenis  (Aubl.)  Britt.  and  Rose). 
The  name  >S.  exaltata  is  botanically  preferred  to  ^.  macrocarpa  because  it  was  the  first  name 
applied  to  the  species. 
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by  disking  and  harrowing.  It  demands  a  long  growing  season,  and  the 
seed  is  available  to  wildlife  throughout  the  winter  and  well  into  the 
spring.  In  Arizona  and  southern  California  it  is  used  on  irrigated 
land  in  rotation  with  truck  crops;  it  has  also  been  tried  to  a  limited 
extent  in  the  Southeast  as  a  cover  crop.  A  "root  knot"  due  to  soil 
nematodes  harms  it  in  infertile  soils. 

Although  its  growth  form  makes  it  of  little  value  for  erosion  control 
Stoddard  {10 Jf)  has  found  the  plant  valuable  for  wildlife  food  patches 
in  southern  Georgia.  It  is  planted  in  rows  in  the  spring,  with  ample 
fertilizer,  together  with  equal  parts  of  brown-top  millet,  proso  or  "hog 
millet,"  and  Florida  beggarweecl.  The  planting  is  given  at  least  one 
cultivation  to  reduce  weed  competition.  During  the  summer  the  proso 
and  brown-top  furnish  preferred  quail  foods,  and  after  they  have  rip- 
ened and  the  plants  have  died,  the  Florida  beggarweed  and  sesbania 
start  their  height  growth  and  produce  high-grade  foods  for  winter 
and  spring  use. 

Stomach  records  show  the  seeds  have  been  eaten  by  the  bobwhite, 
for  which  they  are  considered  an  important  food  (193),  mallard,  limp- 
kin,  American  pintail,  Gambel  quail,  and  eastern  mourning  clove. 
Sesbania  macrocarpa,  see  jSeshania  exaltata, 
Sesbania  vesicaria,  see  Glottidium  "vesicarium. 

SOJA 

A  genus  of  20  to  30  species,  nearly  all  twining  vines  native  to  the 
Old  World  Tropics.  Only  varieties  of  the  following  species  are  known 
in  the  United  States. 

Soja  max  (L.)  Piper,     (pi.  25.)  Soybean. 

Glycine  hisptda  Maxim.,  G.  max  Merr.  G.  soja  Sieb.  and  Zucc. 

The  soybean  is  an  annual  bushy  plant  2  to  6  feet  high,  with  white  or 
purplish  flowers,  native  of  southeastern  Asia.  It  is  grown  as  a  summer 
annual  and  is  also  called  soya  bean,  soja  bean,  Manchurian  bean,  and,  in 
the  South,  stock  pea.  One  of  the  most  ancient  of  crop  plants,  it  was  in- 
troduced into  the  United  States  about  1800.  Here  it  has  been  most  ex- 
tensively cultivated  within  the  past  decade,  with  production  concen- 
trated in  the  North  Central  States.  Many  forms  have  been  developed 
to  suit  various  climates  and  particular  purposes.  More  than  100  named 
varieties  are  now  grown  in  this  country.  They  are  not  only  useful  as 
green-manure,  forage,  and  pasture  plants,  but  the  beans  serve  as  food 
for  man  and  stock.  Seed  meal  and  oil  are  also  made  from  the  beans, 
and  they  are  used  in  the  manufacture  of  explosives,  varnish,  printer's 
ink,  rubber  substitutes,  and  myriad  other  articles.  Like  the  cultivation 
of  many  clean-tillecl  crops,  the  raising  of  soybeans  presents  an  erosion 
hazard.  In  a  study  of  their  effect  on  soil  productivity,  Sears  {178) 
found  that  in  Illinois  "the  best  control  of  erosion  where  soybeans  are 
planted  is  obtained  by  drilling  them  solid  on  the  contour,  and  following 
them  with  a  winter  cover  crop  of  small  grain  also  drilled  on  the 
contour." 

Soybeans  are  much  used  with  corn,  sorghums,  and  other  plants  to 
form  Avildlife  food  patches.  For  this  purpose  soybeans  have  an  ad- 
vantage over  cowpeas  because  they  remain  longer  in  good  condition 
both  in  the  pods  and  when  they  have  shattered  to  the  ground.  In  the 
South,  the  hard  seeds  are  available  to  wildlife  throughout  the  winter. 
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Stomach  records  show  soybeans  have  been  eaten  by  the  rmg-necked 
pheasant  (33) ,  for  which  they  may  be  considered  an  important  food, 
European  partridge,^^  bobwhite,  for  which  they  are  considered  an 
important  food  ^'   i^-^^i  ^^^)i  ^^^  eastern  mourning  dove  ^^  {221). 

The  phmts  have  been  observed  to  be  eaten  and  the  crop  damaged 
by  the  eastern  cottontail  (221)^  Mearns  cottontail  (209)^  and  Virginia 
deer  (-9-5),  and  the  beans  to  be  preferred  foods  of  the  prairie  sharp- 
tailed  grouse  and  greater  prairie  chicken  (176).  In  correspondence, 
E.  Y.  Komarek  writes  that  in  Georgia  cotton  rats,  oldfield  mice,  and 
Florida  skunks  feed  on  the  seeds.  A  recent  bulletin  (14^)  points  out 
that  where  they  are  abundant,  rabbits,  deer,  and  woodchucksi  may  cause 
damage  in  soybean  fields  by  eating  the  plants  and  that  pheasants  and 
pigeons  sometimes  consume  the  emerging  seedlings.  Ths  seeds  are 
considered  locally  important  as  food  for  wintering  ring-necked 
pheasants  and  bobwhite  (70). 

SOPHORA 

About  25  species  belong  to  this  genus ;  they  are  mainly  woody  plants, 
native  to  the  warmer  latitudes  of  both  hemispheres.  Sopho7'a  japonica 
L.,  the  Japan  pagoda-tree  native  to  China  and  Korea,  is  a  tall,  gi-ace- 
ful,  spreading  tree  gTown  for  shade  and  ornament  in  the  Eastern 
States.  Half  a  dozen  native  species  occur  in  Florida,  the  southern 
Great  Plains,  and  the  Southwest.  Most  of  them  are  shrubby,  but  two, 
S.  stenophyUa  Gray,  the  fringeleaf  sophora,  and  S.  sericea  Nutt., 
silky  sophora,  are  herbaceous,  Asfragaliis-\\kQ  in  form,  and  good  soil 
binders,  although  their  poisonous  seeds  preclude  their  use  in  planting 
programs. 

Seeds  of  some  species  of  Sophora  have  been  found  in  stomachs  of  the 
California  quail. 

Sophora  secundiflora  (Ortega)  Lag.     (pi.  25.)  Mescalbean. 

Broussonetia  secundifora  Ortega. 

An  evergreen  shrub  of  Texas  and  New  Mexico  with  tliick  pinnate 
leaves  and  large  spikes  of  blue  flowers.  It  occurs  in  rocky,  frequentl}^ 
limestone  areas  usually  out  of  reach  of  cattle  and  sheep,  to  which  it  is 
considered  poisonous.  However,  it  is  apparently  nonpalatable.  The 
flowers  yield  nectar  freely  and  are  a  source  of  honey.  The  seeds  are 
poisonous  when  gi'ound,  but  the  hard  seed  coat  is  usually  not  digested 
by  animals  (37).     It  is  sometimes  called  frijolito. 

Eock  squirrels  are  reported  to  eat  the  flowers  (109), 

SPARTIUM 

A  genus  containing  the  single  species  listed  below. 
Spartium  junceum  L.     (pi.  25.)  Weavers-broom. 

A  handsome  shrub  with  slender,  rushlike,  green  branches,  sparse 
foliage  of  small  simple  leaves,  and  bright  yellow  flowers  in  loose 
terminal  racemes.     Native  to  the  Mediterranean  region,  it  grows  in 
almost  any  well-drained,  sandy,  or  rocky  situation.     Cultivated  as  an 
ornamental  in  the  United  States,  it  freely  escapes  in  the  South.    In  Cali- 
fs Hicks,  Lawrence  E.     food  habits  of  the  hungakiax  partridge  in  ohio.      Ohio  State 
Dept.  Agr.,  Div.  of  Cons.,  Bur.  of  Sci.  Res.  BuL  104,  7  pp.     No  date.      [Mimeographed.] 
*"  See  footnote  5.  p.  26. 
88  See  footnote  5,  p.  26. 
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fornia  it  has  been  recommended  for  wildlife  food  and  cover  but  it  is 
usually  considered  a  pest.     It  is  sometimes  called  Spanish  broom. 

Stomach  records  prove  its  use  by  the  California  quail. 
Spartium  scoparium,  see  Oytisus  scoparius. 

SPHAEROPHYSA 

The  two  species  composing  this  genus  occur  from  northern  Asia  to 
the  eastern  Mediterranean  region.  Sphaerophysa  salsula  (Pall.)  DC. 
[Swainsona  salsula  (Pall.)  Taub.),  a  native  of  central  Asia,  has 
recently  been  reported  from  Utah  and  Colorado.  It  is  a  bushy  herb  2 
to  3  feet  high,  much  like  a  large  Astragalus  in  appearance^  with  purple 
flowers  and  inflated  pods.  Although  it  has  been  considered  as  an 
erosion-control  plant,  it  is  a  potential  weed,  and  careful  observations 
should  be  made  to  determine  its  behavior.  No  American  wildlife 
records  exist. 

Strombocarpa  cinerascens,  see  Prosopis  cinerascens. 
Strombocarpa  pubescens,  see  Prosopis  pubescens. 

STROPHOSTYLES 

A  genus  of  annual  or  perennial  herbaceous  trailing  vines  fre- 
quently climbing  over  shrubby  thickets.  They  are  closely  related 
to  Phaseolus^  from  which  they  differ  by  having  the  keel  of  the  flower 
curved  instead  of  spirally  twisted.  There  are  three  species  widely 
distributed  throughout  the  Eastern  States,  one  of  which,  S.  leio- 
sperma^  reaches  westward  to  New  Mexico.  They  are  commonly 
called  wild  beans,  and  in  soil  that  is  not  too  dry  they  offer  erosion- 
control  possibilities.  The  seeds  germinate  best  when  scarified,  and 
stands  will  reseed  in  the  South. 

Stomach  records,  in  addition  to  those  for  the  species  below,  show 
that  seeds  have  been  eaten  by  the  Florida  duck,  mallard,  and  Cali- 
fornia quail.  E.  V.  Komarek  writes  the  author  that  in  Georgia  deer 
eat  the  green  pods  and  herbage.  Stoddard  {1912)  considers  members 
of  the  genus  to  be  important  bobwhite  foods. 
Strophostyles  helvola  (L.)  Britt.     (pi.  26.)  Tangle  mealybean. 

An  annual  herbaceous  vine  with  trifoliolate  leaves  and  purplish 
flowers.  It  is  also  called  volunteer  bean  and  trailing  wild  bean  and 
occurs  in  sandy  soils  throughout  the  Eastern  States.  Although  it 
does  not  always  fruit  heavily  and  will  not  withstand  competition 
with  native  species  when  planted  along  eroding  field  borders,  when 
cultivated  its  growth  is  so  promising  that  it  is  being  tried  as  a 
potential  green-manure  crop  in  tlie  Southeast.  The  species  volun- 
teers well,  as  shown  by  a  heavy  stand  on  an  area  in  Mississippi  which 
appeared  the  second  year  after  it  had  been  grown  there,  although 
during  the  intervening  year  the  area  had  been  under  cultivation  for 
nursery  tree  stock.  As  far  north  as  Burlington,  Yt.,  trial  plantings 
have  produced  abundant  seed  without  benefit  of  lime  or  fertilizer. 
In  Missouri  and  Arkansas  there  is  a  variety  (var.  missouriensis 
(Wats.)  Britt.)  that  differs  by  having  much  longer  stems  and  entire, 
instead  of  lobed,  leaflets ;  it  is  sometimes  considered  a  distinct  species. 

Seeds  have  been  found  in  stomachs  of  the  bobwhite,  ring-necked 
pheasant,  and  eastern  mourning  dove,  and  in  the  cheek  pouches  of 
a  recently  described  kangaroo  rat  from  Oklahoma  {210). 
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Strophostyles  leiosperma  (Torr.  and  Gray)  Piper,      (pi.  2G.) 

Littleflower  mealybean. 
StropJiosti/les  pauciforci   (Bentli.)    AVats. 

A  trailing  herbaceous  annual,  with  trifoliolate  leaves  and  purplish 
flowers.  It  is  also  called  small  wild  bean  and  occurs  along  streams 
throughout  the  Central  States  from  South  Dakota  to  Texas. 

Stomach  records  show  that  the  seeds  are  eaten  by  the  bobwhite 
and  eastern  mourning  clove.  R.  E.  Yeatter  writes  the  author  that 
the  leaves,  seeds,  and  pods  are  eaten  by  the  greater  prairie  chicken 
in  southern  Illinois. 

Strophostyles  pauciflora,  see  Strophostyles  leiosperma. 
Strophostyles  iimbellata  (MuliL)  Britt.     (pi.  26.)     Perennial  mealybeaii. 

A  root  perennial,  with  trailing  stems,  trifoliolate  leaves,  and  pink 
flowers.  It  is  also  called  pink  wild  bean  and  occurs  in  sandy  soils 
throughout  most  of  the  Eastern  States. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite,  for  which 
it  seems  to  be  the  most  important  species  of  the  genus  ^^  {^92)^  and 
eastern  mourning  dove. 

It  has  been  observed  to  be  eaten  by  the  eastern  turkey  in  Missouri, ^° 

STYLOSANTHES 

About  25  sjDecies  belonging  to  this  genus  occur  largely  in  the  Tropics 
and  subtropics.    Four  of  them,  all  perennial  herbs,  are  native  to  the 
eastern  United  States;  only  one  of  these  warrants  treatment  here. 
Stylosanthes  biflora  (L.)  B.  S.  P.     (pi.  26.)  Twin  pencilflower. 

A  low  wiry-stemmed  herbaceous  perennial  with  trifoliolate  leaves 
and  yellow  flowers.  It  is  much  like  common  lespedeza  in  habit,  and 
occurs  in  dry.  sandy  woodlands  throughout  the  Eastern  States.  A 
very  hairy  southern  form  (var.  hispidissima  Pollard  and  Ball)  ranges 
north  to  Virginia  and  Missouri. 

Stomach  records  show  thnt  seeds  and  pods  have  b^een  eaten  by  the 
bobwhite.  for  which  they  are  considered  an  important  food  in  Okla- 
homa,^^  Brewer  blackbird,  lesser  prairie  chicken  and  eastern  mourn- 
iiig  dove. 
Swainsona  salsula,  see  Sphaerophysa  saJsuJa. 

TEFHROSIA 

A  genus  containing  about  150  species  of  perennial  herbs  and  shrubs 
native  to  the  warmer  latitudes  of  both  hemispheres.  Rotenone,  a 
powerful  insecticide,  is  obtained  from  species  of  Tephrosia;  some 
species  are  used  as  fish  poisons.  About  30  species  are  native  to  the 
United  States ;  most  of  them  are  in  the  Southeast,  a  few  in  the  South- 
west. They  are  frequently  called  hoary  peas  and  goatsrue;  the  lat- 
ter name  properly  applies  to  Galega. 

The  seeds  of  some  species  have  been  found  in  stomachs  of  the  Cali- 
fornia quail;  others  have  been  observed  to  be  used  as  ''greens''  and 
the  seeds  eaten  by  the  lesser  prairie  chicken.^- 

^^  See  footnote  5,  p.  26. 
fo  See  footnote  16.  p.  42. 

31  Davison.  Verne  E..  and  McAtee.  W.  L.  eeport  of  .the  arxett,  Oklahoma,  experi- 
mental    QUAIL     AND    PRAIRIE     CHICKEX     MAXAGEMEXT    PRO.TECT.       U.     S.     Bur.    Biol.     Survey 

Wildlife   Research   and   Management   Leaflet   BS-39,   6   pp.      1936.      Abridged   by   McAtee. 
[Mimeosraphed.] 

''-    See  footnote  91,  p.  103. 
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Tephrosia  purpurea  (L.)  Pers.  Purple  tephrosia. 

Cracca  purpurea  L. 

An  erect  or  ascending  perennial  herb  up  to  2  feet  in  height,  with 
pinnate  leaves  and  white  to  purple  flowers.  It  occurs  in  sandy  soils 
from  Florida  to  Arizona  and  southward. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Tephrosia  spicata  (Walt.)  Torr.  and  Gray.     (pi.  26.) 

Brownhair  tephrosia. 
Cracca  spicata  (Walt.)  Kuntze,  Galega  spicata  Walt. 

A  straggling  much-branched  slender  herbaceous  perennial  with 
pinnate  leaves  and  red-purple  flowers.  It  occurs  in  dry  sandy  soils 
of  the  Coastal  Plain  from  Virginia  to  Florida  and  Louisiana. 

The  seeds  have  been  found  in  stomachs  of  the  bobwhite. 
Tephrosia  tenella  Gray.  Red  tephrosia. 

Cracca  tenella  (Gray)  Rose. 

A  widely  spreading  perennial  with  a  thick,  long,  tortuous  root, 
pinnate  leaves,  and  red  flowers.  It  occurs  from  Texas  to  Arizona  and 
is  browsed  somewhat.  It  has  soil-binding  qualities  but  has  not  yet 
been  used  for  erosion  control.^^ 

There  is  no  record  of  its  use  by  wildlife. 
Tephrosia  virginiana  (L.)  Pers.     (pi.  26.)  Virginia  tephrosia. 

Cracca.  virginiana  L. 

An  erect  or  ascending  shrublike  perennial  1  to  2  feet  tall  with  pin- 
nate leaves  and  yellowish  purple  flowers.  It  is  also  known  as  catgut, 
devil's  shoestring,  and  wild  sweetpea.  It  occurs  in  dry  sandy  soils 
throughout  the  Eastern  States  and  serves  as  an  excellent  sand  binder. 
Its  roots  are  being  studied  as  a  source  of  rotenone,  a  valuable 
insecticide. 

Seeds  have  been  found  in  bobwhite  stomachs  and  the  fiTiits  have 
been  observed  to  be  eaten  by  the  eastern  turkey  in  Missouri.^^ 

THERMOPSIS 

A  genus  of  some  15  to  20  species  of  perennial  herbs  native  to  North 
America  and  northern  and  eastern  Asia.  A  dozen  species  have  been 
described  from  the  United  States.  They  are  frequently  called  golden- 
peas  and  occur,  for  the  most  part,  in  the  Southern  Appalachians  and 
Rockies.  They  are  deep-rooted  plants  that  spread  by  underground 
rootstocks.  This  habit,  combined  with  high,  drought  resistance,  makes 
them  of  potential  erosion-control  usefulness.  They  are  of  practically 
no  value  as  forage.  Some  species  contain  a  poisonous  alkaloid,  but 
no  livestock  losses  have  been  authenticated.  Thermopsis  montana 
Nutt.  (pi.  26) ,  of  the  Rocky  Mountains,  known  as  mountain  thermopsis 
or  mountain  goldenpea,  is  typical  of  the  genus.  It  is  much  like  a 
lupine  in  appearance,  but  the  flowers  are  yellow  and  the  leaves 
trifoliolate. 

Wildife  records  show  that  undetermined   species   of   Thermopsis 
have  been  found  in  stomach  contents  of  the  Sonora  white-tailed  deer 
{20)^  mule  deer,  and  elk. 
Tium  alpinum,  see  Astragalus  alpinus. 


83  See  footnote  43.  p.  58. 
»*  See  footnote  16,  p.  42. 
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TRIFOLIUM 

A  genus  of  more  than  300  species  of  annual  and  perennial  herbs, 
occurring  in  all  continents  except  Australia,  but  best  represented  in 
temperate  and  subtropical  regions  of  the  Xorthern  Hemisphere. 
About  85  species  are  native  to  the  United  States,  mostly  in  the  West. 
Several  additional  species  are  cultivated  especially  as  pasture  plants 
(pi.  2,  A)  and  occasionally  escape.  The  leaves  are  trifoliolate,  or  in 
a  few  species  5-  to  7-foliolate. 

It  should  be  noted  that  the  true  clovers  are  members  of  the  genus 
Trifoliinn.  An  attempt  is  made  to  distinguish  plants  in  other  genera 
also  called  clovers,  such  as  the  prairieclovers  {Petalo sternum)  and 
sweetclovers  {21  e  J  Hot  us),  both  legumes,  by  writing  their  vernacular 
names  as  one  word.  This  is  in  conformance  with  the  rules  governing 
the  formation  of  vernacidar  plant  names  adopted  by  the  American 
Joint  Committee  of  Horticultural  Xomenclature  (-5).  Many  non- 
legimies,  however,  are  frequently  referred  to  as  clovers,  often  because 
of  the  similarity  of  their  trifoliolate  leaves  to  those  of  TrifoUum. 
!Xonleginnes  that  are  called  clovers  may  be  members  of  many  plant 
families ;  even  species  of  a  genus  of  ferns  {Marsilea)  are  called  water- 
clovers. 

Ruminant  animals  are  sometimes  subjected  to  bloating  when  pas- 
tured largely  on  alfalfa,  red  clover,  or  some  succulent  legume.  This 
is  frequently  called  ''clover  bloat"  and  the  danger  of  its  occurrence 
may  be  reduced  by  the  use  of  pasturage  composed  of  grass-legume 
mixtures. 

The  records  show  Tiifoimm  to  be  used  for  food  by  more  kinds  of 
wildlife  than  any  other  leguminous  genus  in  the  United  States. 
!Many  of  the  wildlife  records  are  for  the  genus  only,  which  accounts 
for  the  lack  of  records  for  many  of  the  species  listed,  although  they 
very  probably  are  utilized.  Clovers  are  considered  important  succu- 
lent food  for  the  bobwhite  and  a  good  source  of  Vitamin  A  necessary 
for  ^gg  production   {192). 

Stomach  records,  in  addition  to  those  for  the  different  species,  show 
TrifoUum  to  be  used  by : 

Baldpate    {12o) .  Goldfinch,  eastern  {lid). 

Blackbird :  Goose,  white-fronted. 

Brewer.  Grackle,  purple  (6^). 

Yellow-headed.  Grouse : 
Bobolink.  Dusky. 

Bunting:  Oregon  ruffed  {201). 

Eastern  snow.  Sierra    (25). 

Lazuli.  Jay,  northern  blue. 

Canvasback.  Junco.  slate-colored. 

Cardinal,  eastern   (64).  Longspur,   Smith. 

Cowbird,  eastern.  Magpie,  American. 

Dove,  eastern  ground.  Meadowlark  : 
Duck :  Eastern. 

Greater  scaup.  Western    (4-2). 

Lesser  scatip.  Pheasant,  ring-necked. 

Ring-necked.  Pipit,  American. 

Ruddy.  Quail : 
Finch,  house.  Gambel. 

Gadwall   (i25).  Mearns. 

Goldeneye,  American.  Mountain. 
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Thrush,  varied. 
Towhee : 

California. 

Spurred. 
Turkey,  eastern. 
Wren-tit. 

Cottontail,  New  England. 
Deer : 

Mule. 

Northern  white-tailed   (3), 
Hare,  Minnesota  varying  (2). 
Mole,  eastern. 
Opossum,  Virginia. 
Pocket  mouse.  Cones, 
Porcupine. 

Rock  squirrel,  Couch    (14). 
Skunk,  eastern   (96). 


Rail,  yellow   (41). 
Siskin,  northern  pine. 
Sora. 
Sparrow : 

Eastern  chipping. 

Eastern  field. 

Eastern  lark. 

Eastern  song. 

Eastern  tree. 

Golden-crowned. 

Lincoln. 

Savannah. 

Sharp- tailed. 

White-crowned. 
Starling. 
Teal: 

Blue-winged. 

Cinnamon. 

Observations,  in  addition  to  those  for  the  different  species,  show 
Trifoliwm  to  be  used  by : 

Bear,  black   (in  California)    {90). 
Bighorn,  Rocky  IMountain   {18). 
Chipmunk,  Klamath   (20). 
Cottontail,  Nebraska  {16). 
Deer,  California  mule  (166). 
Elk,  Roosevelt   (20). 
Ground  squirrel : 

California    {89). 

Columbian    {182). 

Douglas    {65). 

Franklin    {109). 

Gray  soft-haired  (20). 

Mantled   {109). 

Oregon    {20). 

Thirteen-striped    (175). 

Wyoming  {U)- 
Hare,  varying  {16). 
Jack  rabbit : 

California    (20). 

Great  Plains  (19). 

Trifolium  agranum  L.     (pi.  27.)  Hop  clover. 

Trifolhmi  aureiim'  of  Am.  auth. 

A  branched  ascending  European  annual  6  to  18  inches  high,  with 
oblong  heads  of  yellow  flowers.  It  is  now  naturalized  throughout 
the  eastern  United  States  except  in  the  extreme  south.  It  is  abundant 
in  old  fields  and  is  considered  of  some  value  as  pasture,  especially  on 
sanely  land. 

It  has  been  recorded  from  stomachs  of  the  bobwhite  and  green- 
winged  teal. 
Trifolium  alexandrinum  L.  Egyptian  clover. 

An  erect  or  ascending  annual  of  Egypt  and  Syria  also  known  as 
berseem,  with  yellowish  flowers  in  oblong  heads.  It  is  an  important 
forage  crop  in  India  and  along  the  Nile.  In  the  United  States  it  has 
been  grown  sparingly  as  a  forage  crop  in  the  Yuma  and  Imperial 
Valleys. 

It  has  been  recorded  from  the  stomach  of  a  reel-eyed  towhee. 
Trifolium  arvense  L.     (pi.  27.)  Rabbitfoot  clover. 

An  annual  herb  6  to  18  inches  high  with  cylindrical  heads  of  whitish 
flowers.    A  native  of  Eurasia,  it  is  now  naturalized  throughout  the 


Texas   (1^). 

Washington   (20). 

Western  white-tailed   (20). 

White-tailed   {16). 
Marmot,  yellow-bellied  (20). 
Meadow  mouse,  Sawatch  (19). 
Mountain  beaver   (112). 
Pine  mouse,  bluegrass   (2S) . 
Pocket  gopher : 

Chestnut-faced  (19). 

Brown    (18). 

Colorado   (19). 

Fulvous   (19). 

Saskatchewan   (22 ) . 

White-toothed  (20). 
Rabbit : 

Redwood  brush    (20). 

Snowshoe   (22). 
Woodchuck,  rufescent   (11). 
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Eastern  States.     It  is  also  called  pussy  clover,  stone  clover,  and  calf 
clover. 

Seeds  have  been  found  in  stomachs  of  the  bobwhite  and  green-winged 
teal. 

Trifolium  aureum,  see  Tri folium  agrarium. 
Trifolium  bifidum  Gray.  Pinole  clover. 

A  very  slender  erect  annual  up  to  18  inches  in  height,  with  small 
heads  of  purple  or  pink  flowers.     It  is  confined  to  California. 

Stomach  records  show  seeds  to  be  eaten  by  the  California  quail  {199) 
and  valley  quail. 
Trifolium  brandegei  Wats.  Brandegee  clover. 

A  low  clover,  also  known  as  spruce  clover,  with  loose  heads  of  purple 
flowers,  native  to  the  high  mountains  of  Colorado.  It  will  grow  at 
lower  elevations  where  moisture  is  plentiful.  Its  soil-binding  capacity 
and  high  palatability  encourage  extensive  trials,  for  it  is  said  to  with- 
stand abusive  use.^^ 

There  is  no  record  of  its  use  by  wildlife. 
Trifolium  carolinianum  Michx.  Carolina  clover. 

A  tufted  perennial  with  heads  of  purplish  flow^ers.  It  occurs  natu- 
rally from  Virginia  to  Kansas  southward  and  is  somewhat  naturalized 
farther  north. 

Seeds  and  leaflets  have  been  found  in  stomachs  of  the  bobwhite,  for 
which  it  is  considered  important  as  a  succulent  food  {192). 
Trifolium  ciliatum,  see  Trifoliunh  ciliolatum. 

Trifolium  ciliolatum  Benth.  Foothill  clover. 

Trifolium  ciliatum  Nutt. 

A  stout  annual  1  to  2  feet  tall,  with  pink-purple  flowers,  occurring 
from  California  north  to  Washington.    It  has  been  called  tree  clover. 

A.  C.  Hawbecker  informs  the  writer  that  he  has  found  the  seeds 
in  stomachs  of  the  California  quail.  The  seeds  also  have  been  found  in 
stomachs  of  the  valley  quail. 

The  leaves  have  been  observed  to  be  eaten  by  mule  deer  in  California 
(63). 
Trifolium  depauperatum  Desv.  Depauperate  clover. 

A  small  glabrous  annual  4  to  8  inches  high  with  rather  loose  heads 
of  whitish  to  purple  flowers  which  become  inflated  with  age.  It  occurs 
on  somewhat  alkaline  sites  from  California  to  Oregon. 

The  seeds  have  been  found  in  stomachs  of  the  valley  quail. 
Trifolium  dubium  Sibth.  Suckling  clover. 

A  straggling  or  ascending  annual  y\  ith  small  loose  heads  of  yellow 
flowers  also  known  as  least  hop  clover.  A  native  of  Europe,  it  has 
become  naturalized  throughout  the  eastern  United  States  and  the  far 
Northwest,  where  it  is  common  in  pastures.  It  seeds  freely  and  does 
well  on  loose,  acid  soils.  As  a  pasture  plant  it  is  of  value  in  soil 
conservation  programs. 

There  is  no  recorded  use  by  wildlife. 
Trifolium  fendleri  Greene.  Fendler  clover. 

An  erect  or  decumbent  perennial  herb  with  heads  of  white  to  pinkish 
flowers.    It  occurs  in  midaltitude  wet  meadows  from  Colorado  to  New 


»5  See  footnote  43,  p.  58. 
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Mexico  and  Arizona.    In  soils  low  in  alkali  it  is  reported  to  form  a  sod 
capable  of  holding  soil  even  during  fioods.^^ 

There  is  no  specific  record  of  its  use  by  wildlife. 
Trifolium  fragiferum  L.     (pi.  27.)  Strawberry  clover. 

A  European  perennial  resembling  white  clover  in  habit  and  useful- 
ness. It  has  become  an  important  plant  in  lawns  and  permanent  pas- 
tures of  New  Zealand  and  Australia.  In  the  United  States  it  is  used 
as  a  pasture  plant  in  the  West  Coast  States,  and  in  the  northern  Great 
Plains  it  is  being  used  locally  to  reclaim  moist  meadows  rendered  alka- 
line by  seepage  of  irrigation  water.  It  is  being  tried  widely  elsewhere. 
Its  capacity  to  grow  in  very  moist  and  somewhat  alkaline  soils  and  to 
withstand  flooding  makes  it  useful  where  many  other  clovers  do  not 
grow  well. 

There  is  no  wildlife  use  recorded. 
Trifolium  fucatiim  Lindl.  Puff  clover. 

A  stout  succulent  annual  with  large  heads  of  cream-colored  flowers, 
sometimes  called  sour  clover.  It  may  be  an  introduction  from  South 
America;  in  the  United  States  it  occurs  from  California  north  to 
Oregon.  Several  varieties  have  been  described  from  California. 
The  flowers  are  a  source  of  honey. 

The  seeds  have  been  recorded  from  stomach  contents  of  the  Cali- 
fornia quail  {199). 
Trifolium  glomeratum  L.  Cluster  clover. 

An  erect  Eurasian  annual  with  small  leaflets  and  pinkish  flowers 
in  round  heads.  It  is  sometimes  called  McNeil  clover.  It  grows  in 
sour  soils  and  has  been  used  to  some  extent  as  a  cover  crop  and  in 
pastures,  especially  in  southern  Mississippi. 

There  is  no  recorded  use  by  wildlife. 
Trifolium  hybridum  L.     (pi.  27.)  Alsike  clover. 

A  native  of  Europe,  naturalized  in  the  eastern  United  States. 
Much  grown  in  Sweden,  it  is  sometimes  called  Swedish  clover.  It 
is  a  short-lived  but  very  hardy  perennial,  usually  treated  in  this 
country  as  a  biennial.  The  flowers  are  pinkish  or  sometimes  white, 
in  globose  heads.  It  serves  as  a  good  green-manure  crop  and  is  an 
excellent  meadow  and  pasture  plant,  often  being  cut  for  hay  when 
in  full  bloom.  It  is  a  more  certain  crop  for  sour  or  acid  soils  than 
red  clover  and  is  well  adapted  to  poorly  drained  sites.  It  is  one  of 
the  best  of  our  honey  plants. 

Stomach  records  show  seeds  of  alsike  clover  to  be  taken  by  the 
liorned  lark,  greater  prairie  chicken,  and  prairie  sharp-tailed  grouse, 
for  which  it  is  considered  a  preferred  food  {176). 

The  plant  has  been  observed  to  be  eaten  by  the  Mearns  cottontail 
in  southern  Michigan  {209). 
Trifolium  incarnatum  L.     (pi.  27.)  Crimson  clover. 

A  winter  annual  1  to  3  feet  tall  with  cylindrical  heads  of  bright 
crimson  showy  flowers.  A  native  of  southern  Europe,  it  is  grown  as 
a  green-manure  crop  in  this  country  along  the  Atlantic  coast  from 
New  Jersey  southward  and  in  the  eastern  Cotton  Belt.  Planted 
early  in  the  fall,  it  affords  excellent  protection  to  the  soil  during  the 
Avinter  and  may  even  be  lightly  grazed;  then  if  turned  under  in  the 

»8  Spg  footnote  43,  p.  58. 
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spring,  it  serves  as  an  excellent  green-manure  plant.  Grown  with 
small  grains  and  vetch  it  makes  a  good  spring  hay.  It  is  an  early 
source  of  honey. 

Seeds  have  been  found  in  the  stomach  of  an  eastern  mourning  dove 
and  the  plant  has  been  observed  to  be  eaten  by  the  Mearns  cottontail 
in  southern  Michigan  {209). 

Trifolium  involucratum,  see  Trifoliuin  wormskjoldii. 
Trifolium  lappaceum  L.  Burdock  clover. 

A  pubescent  Eurasian  annual,  with  somewhat  reclining  stems  about 
1  foot  long  and  purplish  white  flowers.  It  is  sometimes  called 
lappaceum  clover.  It  appeared  in  Alabama  about  20  years  ago  and  is 
cold-resistant  north  to  the  central  part  of  the  State.  It  is  a  promising 
cover  crop  and  pasture  plant  in  the  "black  belt"  of  Alabama,  but  it 
has  not  been  used  much. 

There  is  no  record  of  its  use  by  American  wildlife. 
Trifoliuin  lemmonii  Wats.  Lemmon  clover. 

A  slender  perennial  6  to  8  inches  tall  from  a  thick  rootstock.  The 
flowers  are  bright  yellow,  and  the  plant  is  confined  to  California. 

The  leaves  have  been  observed  to  be  eaten  by  the  mule  deer  in 
California  {63). 
Trifolium  macrocephalum  Poir.  Big-head  clover. 

A  stout  perennial  4  to  10  inches  high,  with  large  heads  of  purplish 
flowers,  occurring  from  California  and  Nevada  to  British  Columbia. 
Unlike  most  clovers  the  leaves  are  5-  to  7-foliolate,  only  rarely  tri- 
foliolate.  It  has  considerable  value  as  an  erosion-control  plant  be- 
cause it  occurs,  at  least  in  the  Northwest,  in  dense  stands  on  severely 
eroded,  shallow  rocky  soils.  It  also  is  drought-resistant  and  stoloni- 
ferous,  matures  early,  and  produces  large  seeds. 

No  wildlife  use  is  recorded. 

Trifoliuin  medium  L.  Zigzag  clover. 

A  stout  perennial  up  to  18  inches  in  height,  with  globular  heads 
of  deep  red-purple  flowers.  It  is  also  called  mammoth  clover,  al- 
though this  nam©  is  more  properly  applied  to  a  large  variety  of 
red  clover,  and  it  is  sometimes  called  cow  clover,  cow  grass,  and 
marl  grass.  A  native  of  Europe,  it  is  now  found  in  waste  places 
of  the  Northeastern  States.  It  is  stoloniferous  by  underground  stems 
and  adapted  to  rather  infertile  soils,  but  has  not  been  used 
agronomically. 

There  is  no  recorded  use  by  American  wildlife. 
Trifolium  microcephalum  Pursh.  Littlehead  clover. 

A  slender  annual  up  to  2  feet  in  height,  with  white  to  pinkish 
flowers  in  small  compact  heads.  It  occurs  from  California  to 
Washington. 

The  seeds  have  been  found  in  stomachs  of  the  valley  quail. 
Trifolium  monanthum  Gray.  Carpet  clover. 

A  low  erect  or  decumbent  perennial  1  to  4  inches  high,  with  heads 
of  1  to  4  white  or  purplish  flowers.  It  is  confined  to  moist  sites 
in  California  and  western  Nevada;  there  are  several  described 
varieties. 

The  leaves  have  been  observed  to  be  eaten  by  the  mule  deer  in 
California  (^6S). 
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Trifolium  obtusiflorum  Hook.  Clammy  clover. 

A  stout  annual  12  to  18  inches  high  with  large  heads  of  flowers, 
which  are  white,  with  a  bright-purple  spot  at  the  center.  It  is  also 
known  as  creek  clover  and  occurs  in  moist  sites  from  California  to 
Oregon. 

Seeds  and  leaves  have  been  recorded  in  stomachs  of  the  plumed 
quail  {91)  and  valley  quail,  and  the  leaves  have  been  observed  to  be 
eaten  by  mule  deer  in  California  {63). 
Trifolium  pannoniciim  Jacq.  Hungarian  clover. 

A  deep-rooted  long-lived  peremiial  native  to  southern  Europe 
and  Asia  Minor.  It  is  somewhat  like  red  clover  in  habit,  but  more 
hairy,  and  the  white  or  yellowish  flowers  are  in  large  ovate  heads. 
It  has  not  been  used  in  this  country  although  it  does  very  well  under 
cultivation;  so  far  no  way  has  been  developed  to  produce  seed 
inexpensively. 

There  is  no  record  of  use  by  American  wildlife. 
Trifolium  parryi  Gray.  Parry  clover. 

A  low  caespitose  perennial,  with  heads  of  purple  flowers,  occurring 
at  high  altitudes  in  Wyoming,  Colorado,  and  Utah. 

It  has  been  found  in  "haystacks"  of  the  Uinta  pika  {200) . 
Trifolium  pratense  L.      (pi.  27.)  Red  clover. 

A  biennial,  which  under  favorable  conditions  carries  over  a  third 
year.  It  is  usually  1  to  2  feet  tall  and  bears  large  heads  of  rose- 
purple  to  nearly  white  flowers.  It  is  a  native  of  Europe  but  much 
of  the  American  production  comes  from  numerous  forms  developed 
in  the  United  States,  w^here  it  is  now  the  most  important  forage 
crop,  grown  chiefly  for  hay  but  used  also  for  green-manure  and  short 
rotation  pastures.  In  the  Northeast  it  is  used  with  grasses  to  form 
a  vegetative  cover  in  diversion  ditches.  It  is  cultivated  most  ex- 
tensively in  the  States  east  of  Nebraska  and  north  of  Tennessee  and 
to  a  lesser  extent  throughout  most  of  the  irrigated  Western  States 
excepting  the  arid  Southwest.  Mammoth  clover  is  a  larger  variety 
(var.  perenne  Host.),  and  Orel  clover  is  a  more  leafy  variety  (var. 
foliosum  Brand.). 

It  has  been  generally  believed  that  red  clover  cannot  be  pollinated 
by  honeybees  because  their  tongues  are  not  long  enough  to  reach  the 
nectar  and  that  pollination  depends  almost  entirely  upon  bumble- 
bees. Waldron  {218)  estimated  that  bumblebees  were  responsible 
for  95  percent  of  the  production  of  red  clover  seed  in  North  Dakota. 
However,  there  is  evidence  to  show  that  under  certain  conditions,  for 
example  from  a  second  crop  in  a  hot,  dry  season,  honeybees  use  red 
clover  as  a  source  of  considerable  honey.  The  Kussian  or  Caucasian 
honeybee,  with  a  tongue  one-fourth  longer  than  that  of  the  common 
honeybee,  may  also  use  red  clover. 

Stomach  records  show  seeds  of  red  clover  to  be  eaten  by  the  crow, 
redwing,  eastern  ruffed  grouse,  sooty  grouse  {US),  horned  lark, 
European  partridge,  and  dusky  pocket  mouse;  the  leaves  have  been 
eaten  by  the  California  quail,  for  which  it  is  considered  a  favorite 
food  {130)^  prairie  sharp-tailed  grouse,  for  which  it  is  considered  a 
preferred  food  {176),  greater  prairie  chicken,  Virginia  deer  {105), 
and  woodchuck  (i^i). 
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Observations  show  that  nectar  of  red  clover  is  taken  by  the  ruby- 
throated  humming  bird  (171)  ;  the  seeds  are  eaten  by  the  black- 
throated  sparrow  and  eastern  cowbird  {82)  ;  seeds  are  cached  by 
some  white-footed  mouse  {39;  102)  ;  leaves  are  eaten  by  mule  deer 
in  California  {63)^  moose  {11^8)^  muskrat  {67)^  Shaw  pocket  gopher 
{102),  and  Mearns  cottontail  {209). 

In  correspondence,  Vernon  Bailey  states  that  red  clover  is  eaten 
by  the  beaver  and  by  meadow  mice.     R.  E.  Yeatter  writes  the  author 
that  he  considers  the  leaves   an  unportant   food   of  the   European 
partridge  in  this  country. 
Trifolium  procumbens  L.  Low  hop  clover. 

A  low-spreading  annual  with  slightly  elongate  heads  of  yellow 
flowers.  A  Eurasian  plant  noAv  naturalized  throughout  the  Eastern 
States.  To  some  extent  it  is  used  in  Kentucky  and  Tennessee  and 
southward,  as  well  as  in  the  Northwest,  as  a  pasture  plant. 

It  has  been  found  in  stomachs  of  the  eastern  ruffed  grouse  and 
bobwhite,  and  observed  to  be  eaten  by  the  Virginia  deer  in  Missouri.^"^ 
Trifolium  repens  L.     (pi.  27.)  White  clover. 

A  long-lived  shallow-rooted  perennial  with  white  flowers  in  globose 
heads  and  creeping  branches  frequently  rooting  at  the  nodes.  It  is 
also  called  honeysuckle  clover  and  Dutch  clover.  It  is  native  to 
Europe  and  Asia  and  probably  to  northern  United  States  and  Canada 
as  well,  although  now  widely  naturalized.  There  are  three  common 
varieties,  namely :  Common  white  Dutch ;  Ladino,  which  is  a  mam- 
moth variety;  and  wild  white,  which  is  of  most  value  in  England. 
Ladino  clover,  in  mixture  with  grasses,  is  one  of  the  important  erosion- 
control  plants  for  maintaining  permanent  cover  in  central  California 
deciduous  fruit  orchards.  Its  creeping  habit  makes  white  clover  very 
desirable  for  lawns  and  it  has  long  been  one  of  the  best  pasture  plants. 
It  is  the  most  important  honey  plant  in  the  United  States,  white  clover 
honey  being  the  standard  with  which  all  other  kinds  of  honey  are 
compared. 

Stomach  records  show  leaves  or  seeds  to  be  eaten  by  the  bobwhite, 
bufflehead,  American  coot,  sage  hen,  eastern  ruffed  grouse,  northern 
sharp-tailed  grouse,  prairie  sharp-tailed  grouse,  for  which  it  is  con- 
sidered a  preferred  food  {176) ,  horned  lark,  mallard.  European  part- 
ridge, greater  prairie  chicken,  willow  ptarmigan,  American  pintail, 
California  quail,  valley  quail,  redhead,  redwing,  eastern  robin,  Eng- 
lish sparrow,  and  Payette  ground  squirrel  {58) . 

Observations  show  that  white  clover  leaves  are  eaten  by  the  mule 
deer  in  California  {63),  muskrat,  for  which  it  is  considered  a  preferred 
food  {67),  woodchuck  {211),  Mearns  cottontail  {209),  elk  {186), 
and  Virginia  deer.^^  The  roots  and  young  sprouts  are  eaten  by  the 
mole  pine  mouse  {162),  and  Vernon  Bailey  writes  the  author  that 
white  clover  is  eaten  by  meadow  mice. 

Trifolium  resiipinatum  L.  Persian  clover. 

Trifolium  suaveolens  Willcl. 

A  European  annual,  also  known  as  shaftal  and  schabclar,  with 
small  heads  of  pink  fragrant  flowers.  It  is  a  native  of  Central  Asia 
much  cultivatect  for  forage  in  Persia  and  India.    It  is  useful  as  a  pas- 

^'  See  footnote  21,  p.  49. 
^  See  footnote  21.  p.  49. 
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ture  plant,  although  its  hollow  stems  cause  it  to  lodge  easily.  It  with- 
stands Maryland  winters,  has  been  used  as  a  winter  cover  crop  in 
Arizona,  and  is  likewise  used  in  the  Mississippi  Delta. 

There  is  no  record  of  its  use  by  American  wildlife. 
Trifolium  rydbergii  Greene.  Rydberg  clover. 

An  erect  perennial  about  1  foot  tall,  with  white  flowers  in  long- 
stenxQied  heads.  It  occurs  in  wet  mountain  meadows  from  Idaho  and 
Montana  to  Utah  and  Colorado. 

It  has  been  observed  to  be  commonly  eaten  by  the  mule  deer  in  Yel- 
lowstone National  Park  {168). 
Trifolium  suaveolens,  see  TrifoUmn  Tesupinatum. 
Trifolium  subterraneum  L.     (pi.  27.)  Subterranean  clover. 

A  European  annual  with  prostrate  stems  up  to  1  foot  in  length; 
it  has  white  flowers  marked  with  pink,  in  clusters  of  2  to  Y.  It  is  of 
promise  as  a  winter  annual  in  the  Southern  States ;  the  plants  reseed 
well  but  are  unable  to  withstand  hot  smnmers  even  in  the  Northeast. 
It  is  unique  among  the  true  clovers  in  that  the  ripening  heads  turn 
downward  and  bury  themselves  under  the  soil,  where  the  seeds  ma- 
ture. The  mat  of  creeping  stems  it  develops  is  a  good  erosion-control 
device,  and  the  species  is  now  undergoing  further  trial  in  this  country. 

There  is  no  recorded  use  by  American  wildlife. 
Trifolium  tridentatum  Lindl.  Tomcat  clover. 

An  erect  or  ascending  annual  up  to  2  feet  in  height,  with  purple, 
often  white-tipped  flowers.  A  very  variable  and  common  California 
plant. 

Seeds  have  been  found  in  stomachs  of  the  vallev  quail  and  California 
quail  {199). 
Trifolium  variegatum  Xutt.  White-tip  clover. 

A  slender  annual  sometimes  2  feet  tall,  with  heads  of  purple  flowers 
usually  tipped  with  white.  It  occurs  in  moist  sites  from  California 
to  Washington.     Several  varieties  have  been  described. 

The  seeds  have  been  reported  from  stomachs  of  the  valley  quail,  and 
A.  C.  Hawbecker  informs  the  author  that  he  has  found  the  seeds  in 
stomachs  of  the  California  quail. 

Trifolium  wormskjoldii  Lehm.  Sierra  clover. 

Trifolium'  involucratum  Ortega. 

A  perennial,  sometimes  low  and  tufted  and  sometimes  upright  to 
2  feet  in  height,  with  rose-red  to  pink  or  purple  flowers  in  large  showy 
heads.  It  occurs  in  moist  areas  of  California ;  it  is  also  known  as  cow 
clover. 

The  leaves  have  been  observed  to  be  eaten  by  the  mule  deer  in  Cali- 
fornia {63)  and  to  be  a  preferred  food  of  the  California  brush  rabbit 
(156). 

TRIGONELLA 

About  75  species  of  annual  or  perennial  herbs  native  to  Mediter- 
ranean and  other  warm  countries.     Several  are  on  trial  in  the  United 
States,  but  only  the  following  warrants  consideration  here. 
Trigonella  foenum-graecum  L.     (pi.  28.)  Fenugreek. 

A  low  Eurasian  annual  grown  as  a  cover  crop  and  winter  green- 
manure  crop  in  southern  California  near  the  coast,  especially  in  walnut 
groves.     The  flowers  vary  from  white  or  yellowish  to  bluish  in  color. 
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The  seeds  furnisli  a  spice  and  have  been  used  in  veterinary  medicine 
and  patent  feeds  for  fattening  horses. 

There  are  no  records  of  its  use  by  American  wildlife. 

ULEX 

A  genus  of  some  20  species  of  spiny  shrubs  native  to  western  Europe 
and  northern  Africa. 
TJlex  europaeus  L.     (pi.  28.)  European  gorse. 

A  spiny  European  shrub  up  to  4  feet  in  height,  also  known  as  furze 
and  whin.  It  has  tiny  spine-tipped  leaves  and  showy  yellow  flowers, 
which,  although  nectarless,  are  used  by  bees  as  a  source  of  pollen.  It 
has  become  naturalized  in  sandy  areas  along  the  coasts  of  the  North 
Atlantic  and  Pacific  States.  It  is  useful  as  a  sand  binder  and  hedge, 
but  is  objectionably  persistent  and  should  be  cautiously  recommended 
for  planting  programs.  It  is  also  highly  inflammable  and  burns  with 
an  almost  explosive  violence.  The  town  of  Bandon,  Oreg.,  completely 
destroyed  by  fire  in  1936,  owed  its  destruction  to  gorse  plants  introduced 
there  as  ornamentals  by  early  inhabitants.  These  had  spread  along 
the  streets  and  to  fields  adjoining  the  town  and  were  very  probably 
ignited  by  sparks  from  a  nearby  forest  fire.  Several  persons  were 
killed,  and  the  town  of  1,800  inhabitants  was  desolated  in  less  than 
5  hours'  time  {104). 

There  are  no  records  of  its  use  by  American  wildlife. 
Vachellia  farnesiana,  see  Acacia  farnesiana. 
Viborquia  orthocarpa,  see  Eysenhardtia  polystachya. 
Viborquia  polystachya,  see  Eysenhardtia  polystachya. 

VICIA 

A  genus  consisting  of  more  than  150  species  of  herbaceous  plants 
having  pinnate  leaves  and  climbing  largely  by  leaf  tendrils.  They 
are  native  to  all  continents  except  Australia.  In  both  the  New  and 
Old  World  they  are  important  as  food,  forage,  and  green  manure 
crops;  as  cover  crops  they  also  help  to  hold  the  soil  (pi.  3,  B). 
Vicia  is  closely  related  to  Lathyrus.^  but  the  style  is  hairy  all  around 
the  summit,  whereas  that  of  Lathyrus  is  hairy  on  the  anterior  or 
inner  side  only.  About  25  species  are  native  to  various  parts  of  the 
United  States,  and  several  additional  crop  species  are  naturalized. 

Stomach  records,  in  addition  to  the  subjoined  specific  records,  show 
pods,  seeds,  or  leaflets  to  be  eaten  by  the  eastern  cardinal,  sage  hen 
(i75),  for  which  it  is  considered  an  important  food,  dusky  grouse 
(i7),  northern  sharp-tailed  grouse  {189).,  prairie  sharp-tailed  grouse 
{115)^  slate-colored  junco,  American  pintail,  ring-necked  pheasant, 
willow  ptarmigan,  greater  prairie  chicken,  mountain  quail  {114)-) 
Mearns  quail,  plumed  quail,  eastern  lark  sparrow,  eastern  song  spar- 
row, sharp-tailed  sparrow,  starling,  eastern  turkey.  Bangs  flying 
squirrel,  western  mole  {144),  Sonora  white-tailed  deer  {19),  and 
Virginia  deer  in  Alabama.^^ 

Observations  show  use  of  vetches  by  the  valley  quail  {88),  mountain 
beaver  in  Oregon  (20),  Minnesota  varying  hare  {54),  plains  pocket 
mouse  {3S),  and  Colorado  pocket  gopher  {19). 

^^  See  footnote  14,  p.  42. 
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Vicia  americana  Muhl.     (pi.  28.)  American  vetch. 

A  lierbaceous  perennial  vine  native  to  moist  sites  throno-hout  the 
United  States  except  the  extreme  Southeast  and  Southwest.  Its  leaves 
have  8  to  14  leaflets,  and  the  flowers  are  bluish-purple.  Narrow- 
leaved  (yar.  linearis  Wats.)  and  truncate-leaved  (y?ir.  f nine ff fa 'Bre'w.) 
varieties,  ranging  with  the  species,  have  been  described.  Unlike  most 
native  vetches,  which  do  not  withstand  grazing  well,  this  is  considered 
a  useful  forage  plant. 

The  plant  has  been  recorded  in  the  stomach  of  a  California  quail 
(199)  and  mountain  sheep  ^  and  observed  to  be  eaten  by  mule  deer  in 
California  {6S), 
Vicia  angustifolia  Keich.     (pi.  28.)  Narrowleaf  vetch. 

A  slender  annual  vine  introduced  from  Europe,  but  naturalized 
throughout  most  of  the  Eastern  States.  The  leaves  have  4  to  16 
leaflets,  and  the  flowers  are  purple.  The  common  form  of  the  plant 
in  the  South  is  a  strain  called  Augusta  vetch,  much  used  as  a  winter 
cover  and  green-manure  crop.  It  is  used  as  a  pasture  plant  in  Georgia, 
where  it  maintains  itself  by  heavy  reseeding  year  after  year.  To  a 
limited  extent  it  has  been  employed  to  control  erosion  on  unproductive 
field  borders  in  the  Southeast. 

The  seeds  are  hard,  do  not  mould  easily,  and  often  remain  available 
to  wildlife  throughout  the  winter.  Being  a  winter-grown  crop,  it 
produces  seed  available  to  wildlife  in  the  spring  when  other  foods 
are  scarce.  The  seeds  have  been  found  in  stomachs  of  the  bobwhite, 
for  which  they  are  considered  an  important  food  {192). 

Eastern  mourning  cloves  and  eastern  turkeys  are  also  reported  to 
eat  the  seeds  {196).    E.  V.  Komarek  writes  the  author  that  in  Georgia 
cottontails  and  deer  graze  the  plant  and  cotton  rats  eat  the  seeds. 
Vicia  atropurpurea  Desf .  Purple  vetch. 

A  European  amiual  with  red-purple  flowers.  Its  culture  is  similar 
to  that  for  common  vetch.  In  the  West  Coast  States  it  produces 
heavily  both  seed  and  hay.  Because  it  grows  well  in  cool  weather 
it  is  satisfactory  as  a  green-manure  and  cover  crop  in  California 
vineyards  and  orchards ;  in  the  Southeastern  States  the  colder  winters 
make  it  unclepenclable.  Nevertheless  it  ranks  with  common,  hairy, 
and  Hungarian  vetch  as  one  of  the  four  most  important  vetch  crop 
plants  in  the  United  States. 

There  is  no  record  of  its  use  by  American  wildlife. 
Vicia  caroliniana  Walt.  Carolina  vetch. 

A  perennial  vine  with  bluish-white  flowers  and  leaves  composed 
of  8  to  18  leaflets.     It  is  found  throughout  most  of  the  Eastern  States. 

The  leaves  have  been  found  in  the  stomach  of  an  eastern  ruffed 
grouse. 
Vicia  cracca  L.  Bird  vetch. 

A  Eurasian  perennial  vine  with  blue-purple  flowers ;  it  also  occurs 
naturally  in  the  humid  northern  United  States  south  to  Kentucky 
and  Iowa.  Other  vernacular  names  for  it  are  cow  vetch,  crow 
vetch,  and  tufted  vetch.  The  flowers  are  visited  by  bees  for  nectar. 
Its  adaptations  are  similar  to  those  of  hairy  vetch,  but  it  is  not  used 
commercially  in  this  country. 

There  is  no  record  of  its  use  by  wildlife. 

^  Cottam,  Clarence,  list  of  plants  eaten  by  mountain  sheep.  1936.  [Unpublished 
report.] 
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Vicia  dasycarpa  Ten.  Woollypod  vetch. 

A  European  plant  similar  to  hairy  vetch  and  similarly  used,  al- 
though it  makes  better  growth  in  cool  weather.  It  has  become  nat- 
uralized in  western  Oregon. 

There  is  no  record  of  utilization  by  American  wildlife. 
Vicia  ervilea  AVilld.  Bitter  vetch. 

Unlike  most  vetches,  this  is  an  upright  plant  2  to  3  feet  tall,  without 
tendrils.  It  has  pinkish  flowers,  is  also  known  as  black  bitter  vetch 
and  ervil,  and  was  cultivated  by  the  ancients  of  the  Mediterranean 
region  where  it  is  native.  It  grows  well  in  the  West  Coast  States 
as  a  winter  annual  but  has  not  come  into  agronomic  use  in  this 
country. 

There  is  no  recorded  use  by  our  wildlife. 
Vicia  exigua  Xutt.  Slim  vetch. 

A  slender  annual  1  to  2  feet  in  height,  with  4  to  12  leaflets  and 
1  or  2  white  or  purplish  flowers  in  the  axils  of  the  leaves.  It  occurs 
along  the  Pacific  Coast  from  Oregon  to  California  and  extends  east- 
ward to  Utah  and  western  Texas.  It  is  also  known  as  California 
vetch. 

The  seeds  have  been  found  in  stomachs  of  the  Arizona  scaled  quail. 

The  plant  has  been  observed  to  be  eaten  by  the  Portola  wood  rat 
{21Ji.)  and  to  be  of  fair  palatability  to  mule  deer  experimentally  fed 
in  Southern  Arizona  {lo2), 
Vicia  faba  L.  Horsebean. 

A  coarse  erect  leafy  annual  2  to  4  feet  tall.  The  leaves  have  2  to 
4  leaflets,  and  the  flowers  are  dull  white,  with  a  blue-black  spot.  The 
pods  are  thick  and  large,  sometimes  more  than  1  foot  long.  Its  place 
of  origin  is  unknown,  but  it  was  used  by  the  ancients  and  is  one  of  the 
oldest  human  food  and  green-manure  crops.  There  are  numerous 
varieties,  and  they  are  variously  called  horsebean,  broadbean,  wind- 
sorbean,  sowbean,  and  so  on.  It  does  not  withstand  dry  hot  summers 
but  is  used  in  the  West  Coast  States  as  a  winter  cover,  green-manure, 
and  vegetable  crop. 

No  use  by  American  wildlife  is  recorded. 
Vicia  hirsuta  (L.)  Koch.  Tine  vetch. 

A  weak  slender  annual  vrith  pale  purplish-blue  flowers.  It  is  known 
as  tare  vetch  and,  like  Yima  sativa^  is  sometimes  called  tare.  It  is 
a  Eurasian  species,  naturalized  in  Avaste  places  throughout  most  of 
the  United  States  except  the  Southwest.  In  Indiana  it  has  shown 
promise  as  a  cover  crop  planted  with  rye,  and  in  the  Mississippi 
Delta  it  is  being  recommended  as  a  green-manure  and  cover  crop. 

The  seeds  have  been  found  in  the  stomachs  of  the  eastern  mourning 
dove. 
Vicia  leaveiiworthii  Torr.  and  Gray.  Leavenwoi-th  vetch. 

A  twining  perennial  of  questionable  taxonomic  standing,  cited  as 
occurring  in  dry  soils  of  Arkansas  and  Texas.  The  leaves  have  10  to 
14  leaflets,  and  the  flowers  are  bluish. 

The  seeds  have  been  found  in  stomachs  of  the  Arizona  scaled  quail 
and  in  caches  of  the  Louisiana  pocket  gopher  {69). 
Vicia  monantha  (L.)  Desf.  Monantha  vetch. 

A  Mediterranean  annual  or  biennial  with  5  to  7  pairs  of  leaflets 
and  bluish-white  flowers.     It  is  sometimes  called  one-flowered  vetch. 
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It  lias  been  used  as  a  winter  cover  crop  along-  the  west  coast  and 
is  adapted  likewise  to  southern  Alabama.  Georgia,  and  Florida,  where 
it  is  considered  of  some  promise  as  a  green-manure  crop. 

There  is  no  recorded  use  by  American  wildlife. 
Vicia  narbonensis  L.  Narbonne  vetch. 

A  stout  annual  2  to  4  feet  tall  with  blue-purple  flowers.  It  is  a 
native  of  Southern  Europe,  where  it  is  used  as  a  forage  plant.  It  is 
best  adapted  to  climates  with  cool  summers  and  has  been  grown  only 
experimentally  in  this  country. 

Xo  use  by  American  wildlife  is  recorded. 
Vicia  pannoiiica  Crantz.  Hungarian  vetch. 

A  European  annual  similar  to  common  vetch  but  less  twining  and 
with  cream-colored  flowers.  In  Oregon  it  is  succeeding  on  poorly 
drained  land  and  is  sometimes  used  in  place  of  common  vetch  as  a  hay 
plant.     It  has  shown  some  promise  experimentally  in  the  South. 

There  are  no  records  of  utilization  by  American  wildlife. 
Vicia  sativa  L.     (pi.  28.)  Common  vetch. 

A  vining  Eurasian  annual  with  stems  3  to  5  feet  long,  also  called 
English  or  smooth  vetch  and  tare.  There  are  many  crop  forms.  The 
leaves  have  about  14  leaflets;  the  violet -purple  to  white  flowers  are 
usually  in  pairs  on  a  very  short  stalk.  It  thrives  in  well-drained  loamy 
soils  and  is  a  good  soil  improver.  Thorough  inoculation  is  necessary 
to  produce  a  good  stand  on  poor  soil.  Requiring  a  cool  growing 
season,  it  is  grown  as  a  hay  and  silage  crop  in  the  Northwest  and  as  a 
winter  cover  and  green-manure  crop  in  California,  where  it  is  also  a 
seed  crop  of  commercial  importance.  It  has  also  shown  promise  in 
the  Mississippi  Delta.  The  leaf  nectaries  are  a  sotirce  of  honey,  as 
in  V.  vilJosa.  In  Europe,  where  it  has  been  gTown  since  ancient 
times,  it  is  perhaps  the  most  important  annual  forage  legume. 

It  has  been  fottnd  in  stomachs  of  the  eastern  mourning  dove  and 
observed  to  be  eaten  by  the  California  mule  deer  {166). 
Vicia  villosa  Eoth.     (pi.  28.)  Hairy  vetch. 

A  slender  twining  European  annual,  often  behaving  as  a  biennial, 
with  stems  up  to  12  feet  in  length.  It  is  very  hairy,  the  leaves  have 
11  to  IT  leaflets,  and  the  blue-violet,  rarely  white,  flowers  are  borne 
in  long  one-sided  clusters.  It  is  also  known  as  sand  vetch,  villose 
vetch,  Russian  vetch,  and  winter  vetch.  It  grows  in  a  variety  of 
soils,  even  clays,  will  resist  more  alkali  than  most  legannes.  and  is 
markedly  drought-resistant.  Its  chief  uses  are  for  hay,  pasture,  and 
silage.  Because  of  its  weak  stems  it  is  usually  sown  with  a  stip- 
porting  crop  of  small  grain.  Adapted  to  a  wide  range  of  climatic 
conditions,  but  especially  cold-resistant,  it  is  mostly  gTown  as  a 
winter  cover  and  green-manure  crop.  Although  the  flowers  are  too 
long  for  honeybees  to  reach  the  nectar,  the  leaf  nectaries  are  reputedly 
a  source  of  honey. 

It  has  been  recorded  in  stomachs  of  the  eastern  mourning  dove 
(120),  and  E.  V.  Komarek  writes  the  author  that  in  Georgia  the 
herbage  is  eaten  by  deer  and  rabbits  and  the  seeds  by  cotton  rats. 

VIGNA 

A  genus  of  about  50  species  of  herbaceous  plants  native  to  tropical 
regions.  Three  species  and  their  varieties  are  cultivated  in  the  United 
States,  namely:  The  Hindu  cowpea  or  catjang,  Vigna  catjang  Walp. 
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(F.  cylindrka  (Stickin.)  Skeels)  ;  the  asparagus  bean.  T".  sesqidpedalis 
W.  F.  Wight;  and  the  cowpea.  F.  sine-nsis  (L.)  EndL.  of  which  the 
widely  used  black-eyed  pea  is  a  yariety.  Tlie  three  are  often  con- 
sidered yarieties  of  T^  sinensis,  and  their  wildlife  records  are  not 
differentiated. 
Vigna  sinensis  (L.)  Endl.     (pL  29.)  Cowpea. 

An  annual  more  like  a  bean  than  a  pea,  with  broad  leaflets  and 
long  slender  pods.  Probably  natiye  to  central  Africa,  it  is  now 
extensiyely  cultiyated  throughout  the  southeastern  Faulted  States  and 
California.  It  is  partictilarly  yaluable  on  poor,  sandy  soils  and  is 
grown  for  seed,  hay,  ensilage,  and  green  feed.  Its  soil  conseryation 
yalue  includes  use  as  a  coyer  and  pasture  plant  and  green-manure 
crop.  It  is  a  fair  honey  plant.  Xectar  is  obtained,  not  from  the 
flowers,  but  from  nectaries  on  the  flower  stalk.  There  are  many 
yarieties.  In  the  warm  humid  parts  of  the  Southeast  only  mildew- 
resistant  yarieties.  such  as  Iron  and  Brabham,  should  be  planted  for 
wildlife,  for  which  the  seeds  are  usually  ayailable  until  midwinter. 

Stomach  records  show  cowpeas  haye  been  eaten  by  the  Arizona 
scaled  qttail,-  bobwhite,  for  which  it  is  considered  an  important 
food^  {138;  192)  crow,  eastern  mourning  doye,  for  which  it  is  one 
of  the  most  important  foods  in  the  Southeast,^  American  pintail,  Eng- 
lish sparrow,  brown  thrasher,  and  Virginia  deer.° 

Obseryations  show  it  to  be  eaten  by  the  ring-necked  pheasant  ^  and 
eastern  cottontail  {221).  It  is  planted  in  quail  food  patches  of  the 
Southeast,  where  it  is  extensiyely  utilized  tinder  certain  conditions. 
For  this  purpose  it  should  be  planted  more  sparsely  than  for  crop 
production  in  order  to  permit  some  natiye  plants  to  deyelop,  and  only 
a  little  should  be  used  in  mixtures  with  small  grains,  for  cowpeas 
l^roduce  dense  shade  (192).  E.  V.  Komarek  writes  the  author  that  in 
Georgia  cotton  rats  feed  on  cowpeas  and  oldfield  mice  and  deer  graze 
the  i^lants  and  pods. 

VOANDZEIA 

A  genus  containing  the  single  species  cited  below. 
Voandzeia  subterranea  Thou.     (pi.  29.)  Congo  goober. 

An  African  herb,  with  prostrate  stems,  from  which  arise  upright 
trifoliolate  leayes  and  small  bright  yellow  flowers  borne  close  to  the 
ground.  It  has  been  sparingly  gTOwn  in  southern  gardens  for  some 
thne,  and,  like  the  peanut,  buries  its  fruit  underground  before  it 
ripens.  It  is  widely  cultiyated  by  the  natiyes  of  central  Africa  for 
its  edible  seed  and  is  called  Bambarra  gTOundnut.  hog-peanut,  and 
goober. 

The  use  of  this  plant  and  other  legumes  in  indigenous  agriculture 
is  interestingly  discussed  by  Sturdy  {198),  who  states  that  legiunes 
are  used  by  seyen  tribes  in  northwestern  Tanganyika  in  a  system  of 
"simultaneous  rotation.''  For  example,  on  Fkara  Island,  members 
of  the  AVakara  tribe  seed  a  green-manure  crop  of  Crotcdaria  striata  or 
Tephrosia  sp.  in  growing  millet  {Pennisetum)  when  the  millet  is  about 

2  See  footnote  7.  p.  33. 

^  See  footnote  5.  p.  26. 

*  See  footnote  5.  p.  26. 

5  See  footnote  14.  p.  42. 

sLeffingwell.  D.  J.  a  study  of  the  pheasant,  phasiaxus  colchicus  l,.  with  xotes  on 
ITS  ARTIFICIAL  PROPAGATION.  389  pp..  illus.  192G.  [Unpublished  Th.  D.  Thesi.s,  Cornell 
Univ.,  Ithaca,  X.  Y.] 
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1  foot  high  and  turn  it  under  after  the  millet  is  harvested  during  the 
dr}^  season  before  sowing  to  sorghimis.  Congo  goobers  are  sown  in 
the  sorghums  just  before  harvest  to  develop  and  mature  as  a  pure 
crop.  Here  the  goobers  grow  best  on  sand  or  sandy  loam  as  contrasted 
with  clays  or  clay  loams,  on  which  other  legiunes  are  grown.  These 
people,  with  a  poptilation  density  of  600  persons  per  square  mile,  from 
their  own  experience  have  developed  green  manuring,  stall-feeding  of 
cattle,  rotations,  terracing,  and  the  construction  of  storm  drains.  They 
and  other  tribes  gi^ow  peanuts,  cowpeas.  kidney  beans,  and  pigeonpeas 
and,  at  higher  elevations,  field  peas.  Sturdy,  admittedly  a  nonmedical 
man,  believes  that  tropical  ulcers  and  quickly  festering  wounds  are 
most  common  among  those  tribes  that  do  not  gi^ow  oil-seed  leguminous 
crops. 

Stoddard's  {19 Jf)  experiments  with  the  plant  for  wild  turkey  food 
in  the  southeastern  United  States  showed  that  it  would  produce  well. 
The  eastern  turkey  and  certain  rodents  dug  up  and  ate  the  seeds,  and 
the  Virginia  deer  browsed  the  foliage.  The  large  share  taken  by 
mammals,  however,  made  it  inadvisable  to  develop  wild  plantings  for 
turkey  management  alone. 

WISTERIA 

A  genus  containing  half  a  dozen  species  of  stout  woody  vines  native 
to  China,  Japan,  and  eastern  Xorth  America.  They  have  compound 
leaves  with  9  to  19  leaflets  and  long  drooping  clusters  of  purplish,  blue, 
or  white  flowers.  They  are  fair  honey  plants.  Although  spelled 
Wisteria  by  Xuttall,  who  named  the  genus  in  honor  of  Caspar  Wistar, 
it  is  sometimes  written  Wistaria.  Bradleia.  and  KraunMa  are  names 
used  in  some  manuals  for  Wisteria.  Japanese  wisteria,  W .  forihunda 
DC,  native  to  Japan,  is  commonly  cultivated  as  an  ornamental  in  the 
United  States  and  is  considered  one  of  the  most  attractive  woody  vines 
for  temperate  regions.  Two  species  with  lilac-purple  flowers  are 
native  to  the  United  States,  namely,  W.  frutescens  (L.)  Poir.  (W. 
speciosa  Xutt.),  the  American  wisteria  (pi.  29)  of  the  South  Central 
and  Southeastern  States,  and  W.  macrostachya  Torr.  and  Gray,  the 
Kentucky  wisteria  of  the  South  Central  United  States. 

There  is  no  record  of  their  use  by  wildlife. 

ZORNIA 

A  genus  of  a  dozen  species  iiative  to  warm  latitudes,  especially  the 
American  tropics.     Two  species  occur  in  the  United  States,  the  one 
listed  below  and  Zornia  dipJiylla.   (L.)   Pers.  of  the  Texas  coastal 
prairie. 
Zornia  bracteata  (Walt.)  Gmel.     (pi.  29.)  Bracted  zornia. 

A  perennial  herb,  with  spreading  or  prostrate  branches  up  to  3  feet 
in  length.  2-  to  4-foliolate  leaves  and  yellow  flowers  in  axillary  or 
terminal  bracted  spikes.  It  occurs  in  sandy  soil  from  Virginia  to 
Florida,  west  to  Texas. 

The  seeds  are  known  by  stomach  records  to  be  eaten  sparingly  by  the 
bob  white." 


See  footnote  5,  p.  26. 
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AMPHICARPA  BRACTEATA 
American   Hogpeonut 
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CHAMAECRISTA    NICTITANS 

Sensitive  Portridge-pea  ^ 
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CENTROSEMA    VIRGINIANUM 
Piedmont  Butterfly-pea 
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Showy  Tickclover 


DESMODIUM  CANESCENS 
Hoary    Tickclover 
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MEDICAGO  LUPULINA 
Black  Medic 


MEDICAGO  HISPIDA 
California  Bur-clover 
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PICKERINGIA  MONTANA 
California  Choparral-peo 


PHASEOLUS    POLYSTACHYUS 
Thicket  Bean 
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Erect   Rhynchosia 
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STYLOSANTHES  BIFLORA 
Twin  Pencilflower 


TEPHROSIA  S  PIC  ATA 
Brownhair  Tephrosia 
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TEPHROSIA  VIRGINIANA 
Virginia  Tephrosia 
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TRtFOLIUM  HYBRIDUM 
Alsike  C(over 


TRIFOLIUM  REPENS 
White  Clover 

118-19 


Miscellaneous  Publication  412,  U.  S.  Dept.  of  Agriculture 


Plate  28 


ULEX  EUR0PAEU5 
European  Gorse 


TRIGONELLA    FOENUM-GRAECUM 

Fenugreek 
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ANIMALS  AND  THE  LEGUMES  THEY  UTILIZE 

In  the  following  lists  of  birds  and  mammals  (p.  124)  tliose  animals 
tliat  are  believed  to  have  eaten  legumes  only  "accidentally"  are  not 
included.  For  example,  legume  seeds  have  been  found  in  stomachs 
of  shore  birds  such  as  sandpipers,  but  these  birds  do  not  normally 
include  plants  in  their  diet.  Likewise,  records  of  seeds  occasionally 
taken  by  strictly  insectivorous  or  predacious  species  are  of  no  signif- 
icance. Other  birds,  such  as  the  American  woodcock,  have  several 
legumes  in  their  food  records,  but  enough  is  known  of  their  habits 
to  suggest  that  seeds  are  taken  accidentally  or  in  earthworms,  their 
principal  food.  On  the  other  hand,  the  frequent  tabulation  of  a 
single  legume  eaten  by  a  bird  or  mammal  known  to  be  primarily  a 
seed-eating  animal  indicates  that  our  knowledge  of  the  food  habits 
of  many  animals  is  still  elementary. 

A  legume  listed  indicates  a  stomach  record  unless  followed  by  the 
parenthetical  abbreviation  "obs.,"  in  which  case  it  records  an  observa- 
tion; "exp."  indicates  a  plant  eaten  during  the  course  of  an  experi- 
ment. Records  of  plants  eaten  by  captive  animals  are  not  included. 
As  here  treated,  stomach  records  may  refer  to  contents  of  crop,  giz- 
zard, stomach,  cheek  pouch,  or  droppings.  Caches  are  recorded  as 
observations.  Subspecific  names  of  animals  are  given  only  if  they 
were  given  in  the  source  or  if  there  is  no  doubt  of  the  subspecies 
meant.  Important  or  preferred  foods  are  respectivelv  indicated  bv 
the  abbreviations  "IMP."  or  "PREF." 

BIRDS  s 

EALDPATE.  Mareca   americana. 

Mrdicaf/o  J}i>ipi(la.  M.  sativa,  Melilotus  iudica.  TrifoJium. 
BLACKBIRD.  BREWER.  Euphagiis  cyanocephalus. 

Mcdirago  satira.  Stiilosanthes  lilflora.  TrlfoJiuni. 
BLACKBIRD.  YELLOW-HEADED.  Xanthocepliahis  xanthocephalus. 

Ml  dira(/o  safini.  TrifoUum. 
bluebird!  eastern.  Sialia  sialis  sialis. 

Le^ipf'deza  sericea  (obs.). 
BOBOLINK.  Dolichonyx  oryzivorus. 

Desiiiodiuiii  tortuosum    (ob?.),  TrifoUum. 
BOBWHITS.  Coliniis  virginianus  virginianiis. 

Acacia,  Aeschynomene  virginica,  Alhizzia  juJibrissin,  Amorpha  fruticosa, 
Amphicarpa  hracteata  IMP..  A.  bracteata  var.  comosa,  Apios  americana, 
AracJiis  lujpogaca  IMP.,  Astragalus,  Baptisia,  Cassia  niariUindica    (obs.), 

C.  tora,  Centrosema  virginianum  IMP.,  Cercis  canadensis  IMP.,  Chamae- 
crista  fascicuiata  IMP.,  C.  nictitans  IMP.,  Clitoria  niariana,  Crotalaria 
angulata,  C.  pursJiii,  C.  sagittalis,  Gijamopsis  psoraloides,  Desmanthus 
cooJcgi.  D.  ilIi))oensis,  Desmodium  acuminatum  IMP.  (obs).,  D.  ciliare  I^IP.. 

D.  dillcnii  IMP.,  D.  nudiflorum,  D.  paniculatum,  D.  rJiomhifolium  IMP.,  D. 
tcnuifoliu))}.  D.  tortuosum  IMP.,  D.  riridiflorum.  DiocJea  multiflora,  GaJac- 
tia  erecta,  G.  moUis,  G.  regularis  IMP.,  G.  volutjulis  IMP.,  Gaiega>  officinalis, 
Gleditsia,  triacantJios,  Indigofera  caroliniana.  Lajlujrus  liirsutus,  L.  mariti- 
mus  (ohs.) ,  Lespedeza  dicolor,  L.  capitata,  L.  Jiirta,  L.  frutescens,  L.  repens, 


s  The  nomenclature  for  the  birds  treated  is  according  to  the  check-list  of  North  American 
Birds  prepared  hy  a  comr.iittee  of  the  American  Ornithologists'  Union   (o'). 
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L.  serlcea,  L.  stipulacea,  L.  striata  IMP.,  L.  stuevei,  L.  violacea,  L.  vir- 
ginica,  Lotus,  Luphius,  Medicago  sativa  IMP.,  Melilotus  alha,  Mucuna, 
Neptunia,  Oxgtropis,  Purosela,  Petalosteniiim  alhidunt,  P.  corymhosum, 
P.  villosum,  Phaseolus  aureus,  P.  lunatus,  P.  vulgaris,  Pisum  sativum, 
P.  sativmn  arvense  IMP.,  Psoralea  canescens,  P.  gracilis,  P.  psoralioides, 
Rhynchosia  erecta,  R.  latifoUa,  R.  siinplicifolia,  R.  tomentosa,  Robinia 
pseiidoacacia  IMP.,  Schrankia  uncinata,  Ses'bania  exaltata  IMP.,  Soja  max 
IMP.,  Strophostyles  helvola,  S.  leiosperma,  S.  timbellata  IMP.,  Stylosayithes 
'biflora  IMP.,  Tephrosia  purpurea,  T.  spicata,  T.  virginiana,  Trifolium  IMP.. 
T.  agrarinm,  T.  arvense,  T.  caroUnianum  IMP.,  T.  procumdens,  T.  repens, 
Vicia  angustifolia  IMP.,  Vigna  sinensis  IMP.,  Zo7'nia  bracteata. 
BOBWHITE,  MASKED.  Colinus  ridgwayi. 

Acacia    angustissima,    A.    constricta,    CaUiandra    eriophylla,    C.    reticulata, 
Chamaecrista  leptadenia,  Desmodimn,  Galactia,  Phaseolus  metcalfei,  Pro- 
sopis  puhescens. 
BTJFFLEHEAD.  Charitonetta  albeola. 

Medicago,  Trifoliirui  repefis. 
BUNTING,  EASTERN  SNOW.  Plectrophenax  nivalis  nivalis. 

Trifolium. 
BUNTING,  LAZULI.  Passerina  amoena. 

Trifolium. 
CANVASBACK.  Nyroca  valisineria. 

Medicago  hlspida,  Trifolium. 
CARDINAL,  EASTERN.  Richmondena  cardinalis  cardinalis. 

Cercis  canadensis   (obs.),  Chamaecrista,  Lespedeza  stipulacea   (ubs.)    Trifo- 
lium. Vicia. 
COOT,  AMERICAN.  Pulica  americana  americana. 

Trifolium  repens. 
COWBIRD,  EASTERN.  Molothrns  ater  ater. 

Trifolium,  T.  pratense   (obs.). 

CROW.  Corvus  brachyrhynchos  brachyrhynchos. 

Arachis  liypogaea,  Gleditsia  triacantlios   (obs.),  Medicago  sativa,  Melilotiis, 

Phaseolus    vulgaris,    Pisum    sativum,    Robinia    pseudoacacia,    Trifolium 

pratense,  Vigna  sinensis. 

CROW,  FISH.  Corviis  ossifragus. 

Rohiiiia  pseiidoacacia. 
DOVE,  EASTERN  GROUND.  Columbigallina  passerina  passerina. 

Trifolium. 
DOVE,  EASTERN  MOURNING.  Zenaidiira  macroura  carolinensis. 

Acacia,  Arnphicarpa  bracteata,  Arachis  hypogaea.  Cassia,  Chamaecrista 
nictitans,  Desmodium  tortuosum,  Galactia  vohihilis,  Lathyrus  hirsutus, 
Lespedeza  striata,  Lupinus,  Melilotus  alha,  Phaseolus  aureus,  Rhynchosia 
minima,  Rohinia  pseiidoacacia,  Seshania  exaltata,  Soja  max,  Stropho- 
styles helvola,  S.  leiosperma,  &.  umbellata,  Stylosanthes  diflora,  Trifolium 
incarnatum,  Vicia  angustifolia  (obs.),  V.  hirsuta,  V.  sativa,  V.  villosa, 
Vigna  sinensis  IMP. 
DOVE,  WESTERN  MOURNING.  Zenaidura  macroura  marginella. 

Lotus   formosissimus,   L.    hnmistratns. 
DOVE,  WESTERN  WHITE-WINGED.  Melopelia  asiatiea  mearnsi. 

Acacia  greggii,  CaUiandra,  Prosopis  (obs.). 
DOVE,  WHITE-FRONTED.  Leptotila  fulviventris  angelica. 

Prosopis  ch  ilcnsis. 
DUCK,  FLORIDA.  Anas  fulvigula  fnlvigula. 

Cassia   occidentalis,   Strophostyles. 
DUCK,  GREATER  SCAUP.  Nyroca  marila. 

Trifolinm. 
DUCK,  LESSER  SCAUP.  Nyroca  affinis. 

Desmodium.  Melilotus  alha,  Trifolium. 
DUCK,  RED-LEGGED  BLACK.  Anas  rubripes  ru"bripes. 

Medicago  lupulina,  Pisum  sativum. 
DUCK,  RING-NECKED.  Nyroca  collaris. 

Trifolinm. 
DUCK,  RUDDY.  Erismatura  jamaicensis  rubida. 

Medicago  hispida,  Trifolium. 
DUCK,  WOOD.  Aix  sponsa. 

Pisum  sativum. 
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FINCH,  HEPBirRN  ROSY.  Leiicosticte  tephrocotis  littoralis. 

Lupbius  voJcanicus   (obs.). 
FINCH,  HOUSE.  Carpodacus  mexicanus. 

Trifollum. 
GADWALL.  Chaulelasmas  streperiis. 

Trifolium. 
GOLDENEYE,  AMERICAN.  Glaucionetta  clangiila  americana. 

2Ie(licago,  Phuseolus  vvlgaiif!,  Pismn  sativiwi,  Trifolium. 
GOLDENEYE.  BARROW.  Glaucionetta  islandica. 

Alcdicar/o. 
GOLDFINCH,  EASTERN.  Spiniis  tristis  tristis. 

Trifolium. 
GOOSE,  WHITE-FRONTED.  Anser  albifrons  albifrons. 

TrifoUioii. 
GRACKLE,  BOAT-TAILED.  Cassidix  mexicanus  major. 

Arachis  hi/pogaea. 
GRACKLE,  BRONZED.  auiscalus  qiiiscula  aeneiis. 

Pisuiu   satinmi    (obs.). 
GRACKLE,  PURPLE.  Quiscaliis  quiscula  quiscula. 

Trifoliu,>i. 
GROSBEAK,  BLACK-HEADED.  Hedymeles  melanocephahis  melanoceplialus. 

Medico  go  his  pi  da. 
GROSBEAK,  EASTERN  BLUE.  Guiraca  caerulea  caerulea. 

Medial  go   sativa. 
GROSBEAK,  ROSE-BREASTED.  Hedymeles  liidovicianus. 

Ccrcis  cauadertsis,   Pisuin   satiimm. 
GROUSE,  COLUMBIAN  SHARP-TAILED.  Pedioecetes  phasianelliis  columbianus. 

Medicago  sativa  IMP.   (obs.). 
GROUSE,  DUSKY.  Dendragapiis  obsciirus  obscunis. 

Astragalus,  Trifolium.  Vicia. 

GROUSE,  EASTERN  RUFFED.  Bonasa  umbellus  umbellus. 

Ampliicarpa  l)racteata,  Desmodium,  Lcspedeza,  Lotus,  Rliyncliosia,  Rohinio. 

pseudoacacia,   Trifolium  pratense,   T.  procumhens,  T.  repens,  Vicia  caro- 

liniana. 

GROUSE,  NORTHERN  SHARP-TAILED.        Pedioecetes  phasianellus  phasianellus. 

Ampliicarpa.  Medicago  sativa.  Trifolium  repeus,  Vicia. 
GROUSE,  OREGON  RUFFED.  Bonasa  umbellus  sabini. 

T)-ifolium. 

GROUSE,  PRAIRIE  SHARP-TAILED.  Pedioecetes  phasianellus  campestris. 

Desmodium-    (obs.),    Medicago    sativa    (obs.),    Melilotus    (obs.),    /S'oja    max 

PREF.    (obs.),  Trifolium  'ityhridum  PREF.,  T.  pratense  PREF.,  T.  repens 

PREF.,  Vicia. 

GROUSE,  SIERRA.  Dendragapus  fuliginosus  sierrae. 

L  up  in  us.  Tr  i  folium. 
GROUSE,  SOOTY.  Dendragapus  fuliginosus  fuliginosus. 

Lupinus,  Trifolium  pratense. 
HEN,  SAGE.  Centrocercus  urophasianus. 

Astragalus  IMP..  Medicago  sativa  IMP..  Melilotus,  Pisum  sativum,  Trifolium 
repens.  Vicia  IMP. 
HUMMINGBIRD,  RUBY-THROATED.  Archilochus  colubris. 

Trifolium  pratense   (nectar,  obs.) 
JAY,  CALIFORNIA.  Aphelocoma  californica  californica. 

Pisum   (obs.). 
JAY,  NORTHERN  BLUE.  Cyanocitta  cristata  cristata. 

Trifolium. 
JAY,  STELLER.  Cyanocitta  stelleri  stelleri, 

Medicago  liispida. 
JUNCO,  SLATE-COLORED.  Junco  hyemalis  hyemalis. 

Desmodium.  Lcspedeza  sericca,  L.  stipulacea   (obs.),  Lupinus,  2Ielilotus.  Tri- 
folium. Vicia. 
LARK,  HORNED.  Otocoris  alpestris. 

Cassia,   Lupinus,   Medicago  liispida,   M.    sativa,   Melilotus,   Parosela   aurea, 
Trifolium  hyhiHdum,  T.  pratense,  T.  repens. 
LIMPKIN.  Aramus  pictus  pictus. 

Seshania  exaltata. 
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LONGSPUR,  SMITH.  Calcarius  pictus. 

TrifoJitini. 
MAGPIE,  AMERICAN".  Pica  pica  hiidsonia. 

Medicago  .sdtivd,  Phascolus,  Trifolimn. 

MALLARD,  COMMON.  Anas  platyrhynchos  platyrhynchos. 

Acacia,  Cassia  tora,  Chamaecrista  fasciculata,  Galactia,  Lespcdcza  striata, 

Medicago  hispida,  M.  sativa,  Melilotus  alha,  M.  mdica,  Prosopis  chilensis, 

Scshania  exaltata,  St7~opho styles,  TrifoUum  repens. 

MEADOWLARK,  EASTERN.  Sturnella  magna  magna. 

Cassia,  Chamaecrista  nictitans,  Lupinvs,  Pisum  sativuni,  TrifoUum. 
MEADOWLARK,  WESTERN.  Stnrnella  neglecta. 

Lupinus,  Medicago  hispida,  Melilotus  indica,  TrifoUum. 
ORIOLE,  BALTIMORE.  Icterus  galbula. 

Pisum,  satirnm. 

PARTRIDGE,  EUROPEAN.  Perdix  perdix  perdix. 

Medicago  lupuliiia,  ^f.  sativa,  Soja  max,  TrifoUum  praiense  IMP.,  T.  repens. 

PHEASANT,  RING-NECKED.  Phasianus  colchicns  torquatus. 

Amphicarpa    hracteata    IMP.,    Cercis  canadensis,    Chamaecrista   fasciculata, 

Desmodium,    D.    acuminatum   IMP.    (obs.),    Lotus    americanus,    Lupinus, 

Medicago  hispida,  M.  lupulina,  M.  sativa,  Melilotus  alba,  Phaseolus,  Pisum 

sativum,  Psoralea  hypogaea,  Robinia  pseudoacacia,  Soja  max  IMP.,  Stro- 

phostyJes  helrola,  TrifoUum,  Vicia,  Vigna  sinensis  (olis.). 

PIGEON,  BAND-TAILED.  Columba  fasciata  fasciata. 

Pisum,  sativum. 
PINTAIL,  AMERICAN.  Dafila  acuta  tzitzihoa. 

Cassia   marilandica,  Medicago  sativa,  Melilotus  indica,   Sesbania   exaltata, 
TrifoUum  repens,  Vicia,  Vigna  sinensis. 
PIPIT,  AMERICAN.  Anthus  spinoletta  rubescens. 

TrifoUum. 
PRAIRIE  CHICKEN,  ATTWATER.  Tympanuchus  cupido  attwateri. 

Acacia,  Mimosa,  Neptuiiia. 

PRAIRIE  CHICKEN,  GREATER.  Tympanuchus  cupido  americanus. 

Amphicarpa   bracteata.   Cassia,   Desmanthus,   Desmodium    (obs.),   Medicago 

sativa    (obs.),  Melilotus    (obs.),   Soja  max  PREF.    (obs.),   Strophostyles 

leiosperma,  TrifoUum  hybridum,  T.  pratense,  T.  repens,  Vicia. 

PRAIRIE  CHICKEN,  LESSER.  Tympanuchus  pallidicinctus. 

Cassia,  Lespedeza,  Stylosanthcs  biflora,  Tephrosia  (obs.). 
PTARMIGAN",  WILLOW.  Lagopus  lagopus  albus. 

Desmodium,  TrifoUum  repens,  Vicia. 

aUAIL,  ARIZONA  SCALED.  Callipepla  squamata  pallida. 

Acacia  angustissima,  A.  constricta,  A.  roemeriana,  A.  vernicosa.  Astragalus 

nuttallianus,    CaUiandra   eriophylla    (obs.),    C.   reticulata    (obs.),    Cassia, 

Cercis    occidentalis,    Crotalaria    pumila,    Desmanthus    cooleyi,    Galactia 

wrightii,  Hoffmanseggia  drepanocarpa,   Lotus  humistratus,  L.  mollis,  L. 

wrightii,  Lupinus  arizonicus,  L.  Mngii,  Medicago,  Melilotus  indica.  Mimosa 

biuncifera,  M.  borealis,  M.  dysocarpa  (obs.),  M.  lemmonU,  Parosela,  Peta- 

lostemum,   Phaseolus   vulgaris,   Prosopis   chilensis,   Psoralea,   Rhinichosia 

minima,    SchranJcia   roemeriana,    Vicia    cxigua,    V.    learenirorihii,    ^'igna 

sinensis. 

QTJAIL,  CALIFORNIA.  Lophortyx  californica  californica. 

Acacia  decurrens.  Astragalus,  Cassia,  Cytisus  scoparius,  Glgcj/rrltiza  lepidota, 

Lathyrus  vestitus,  Lotus  a/niericanus,  L.  scoparius,  L.  subpiiniatus,  Lupinus 

formosus,  L.  nUcnnithus,  L.  nanus,  L.  sparsiflorus,  L.  succulentus,  L.  varii- 

color,    Medicago    hispida    IMP.,    j\f.    sativa,    Melilotus,   M.    indica    (obs.), 

Phaseolus  multiflorus  (obs.),  P.  vulgaris,  Pisum,  Robinia,  Sophora,  Spar- 

tium  junceum,  Strophostyles,  Tephrosia,  TrifoUum  btp'dum,  T.  ciUolatum, 

T.  fucatum,  T.  pratense  VWd^Y.,  T.  repens,  T.  tridentafum,  T.  variegatum, 

Vicia  americana. 

QUAIL,  GAMBEL.  Lophortyx  gambeli  gambeli. 

Aeacia   constricta,    A.    greggii,    A.    snffrutescens,    A.''<tragalus    austrinus,    A. 

nuttallianus,  CaUiandra  eriophylla  (obs.),  C.  reticulata.  Cassia  leptocarpa, 

Cercidium  torreyanum,  Chamaecrista  leptadenia,  C.  wrightii,  Desmanthus 

cooleyi,  Desmodium,  Galactia  lorightii,  Lotus  corniculatus,  L.  humistratus, 

L.  strigosus,  L.   subpinnatus,  L.   wrightii,  Lupinus  arizonicus,  L.   khngii, 

Medicago  hispida,  M.   sativa,  Melilotus  alha.  Mimosa   biuncifera    (obs.), 

M.  dysocarpa  (obs.),  M.  lemmonii,  Olneya  tesota  (obs.),  Prosopis  chilensis 

IMP.,  P.  pubescens,  Robinia  neo7nexicana,  Sesbania  exaltata,   TrifoVnnn. 
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QUAIL,  MEARNS.  Cyrtonyx  montezumae  mearnsi. 

Acacia,   CaUiandra   eriopJujJIa    (obs.),   Desmodhinu    GaJactia^    wrighti'u    Tri^ 
foUiDiK  Vicia. 
ftlTAIL,  MOUNTAIN.  Oreortyx  picta  palmeri. 

Cassia,  Lupinus,  Mcdicago  satira,  TrifoHum,  Vicia. 
aUAIL,  PLUMED.  Oreortyx  picta  picta. 

Astrar/alus,  Cassia.  Lupinus,  Mcdieago  hispida,  M.  satira,  Trifolium  ohtusi- 
florum,  Vicia. 
QUAIL,  VALLEY.  Lophortyx  californica  vallicola. 

Amorplia,  Lotus  americantis,  L.  formosissimus,  L.  huinistratus,  L.  nuttal- 
Uanus,  L.  scoparius  (obs.),  L.  strigosus,  L.  subpinuatus,  Lupinus  albi- 
frons,  L.  heiithamii,  L.  bicolor,  L.  densiflorus,  L.  formosus,  Medicago 
hispida,  M.  satira,  Melilotus  alha,  M.  indica,  Trifoliitm  bifld^im,  T.  cilio- 
latum,  T.  depauperatuni.  T.  microcephalum,  T.  obtusiflorum,  T.  repens,  T. 
tridcntatum,  T.  variegatum,  Vicia  (obs.). 
RAIL,  YELLOW.  Coturnicops  noveboracensis. 

TrifoJiuDi. 
RAVEN.  Corvus  corax. 

Prosopis  chilensis. 
REDHEAD.  Nyroca  americana. 

Cassia,  Tt^i folium  repens. 
REDWING.  Agelaius  phoenlceus. 

Arachis  hi/pogaca,  Medicago,  Trifolium  pratense,  T.  repens. 
REDWING,  BICOLORED.  Agelaius  phoeniceus  californiciis. 

Med  tea  go  li  isp  ida. 
ROBIN,  EASTERN.  Turdus  mig-ratorius  migratoriiis. 

Trifolium.  repens. 
SAGE  HEN,  see  HEN,  SAGE. 
SHOVELLER.  Spatula  clypeata. 

Cassia. 
SISKIN.  NORTHERN  PINE.  Spinus  piiiiis  piniis 

Trifolium. 
SORA.  Porzana  Carolina. 

Trifoliinn. 
SPARROW,  BLACK-THROATED.  AmpMspiza  bilineata  billneata. 

Trifolium.  pratense   (obs.). 
SPARROW,  BREWER.  Spizella  breweri  breweri. 

Medicago  satira. 
SPARROW.  EASTERN  CHIPPING.  Spizella  passerina  passerina. 

Trifolium. 
SPARROW,  EASTERN  FIELD.  Spizella  pusilla  pusilla. 

Cassia,  Trifolium. 
SPARROW,  EASTERN  LARK.  Cliondestes  grammacus  grammaciis. 

Cassia,  Medicago  sati'ra,  Trifolium.  Vicia. 
SPARROW,  EASTERN  SONG.  Melospiza  melodia  melodia. 

Trifolium,  Vicia. 
SPARROW,  EASTERN  TREE.  Spizella  arborea  arborea. 

Trifolium. 
SPARROW.  ENGLISH.  Passer  domesticus  domesticus. 

Arachis   lujpogaea.    Cassia,   Lespedeza   stipulacea    (obs.),    Medicago    satiim, 
Melilotus  alba,  Phaseolus  rulgaris,  Pi.wni  satirum,  TrifoUmin  repens,  Vigna 
sinensis. 
SPARROW,  GOLDEN-CROWNED.  Zonotrichia  coronata. 

Lupinus,  Trifolium. 
SPARROW,  LINCOLN.  Melospiza  lincolni  lincolni. 

Trifolium. 
SPARROW,  SAVANNAH.  Passerculus  sandwichensis. 

Trifolium. 
SPARROW,  SHARP-TAILED.  Ammospiza  caudacuta  candacuta. 

Trifolium,  Vicia. 
SPARROW,  WHITE-CROWNED.  Zonotrichia  lencophrys  leucophrys. 

Cassi'tt,  Lupinus,  Trifolium. 
SPARROW,  WHITE-THROATED.  Zonotrichia  albicollis. 

Cassia,  Melilotus. 
STARLING.  Sturnus  vulgaris  vulgaris. 

Gleditsia  triacantJios,  Lespedeza  striata   (obs.),  Robinia.  pseudoaoa£-ia,  Tri- 
folium, Vicia. 


124       MISC.    PUBLICATION    412,    U.    S.    DEPT.    OF   AGRICULTURE 

TEAL,  BLTJE-WINGED.  auerquedula  discors. 

MelUotus,  Trifoliwnv. 
TEAL,  CINNAMON.  ftuerquedula  cyanoptera. 

Medico  go  his  pi  da,  Trifoliwrn. 
TEAL,  GREEN-WINGED.  Nettion  carolinense. 

Medicago    hispida,    ill.    sativa,    Melilotus    indica,    Trifolium    agrarium,    T. 
arvense. 
THEASHER,  BROWN.  Toxostoma  rufiim. 

Anwrpha,    Chamaecrista    fasciculata,    Pisum    sativum,    Vigiia    sinensis. 
THRUSH,  VARIED.  Ixoreus  naeviiis. 

TrifoJiuni. 
TOWHEE,  CALIFORNIA.  Pipilo  fuscus  crissalis. 

Lupin  us,  Medicago  sativa,  Pisum  sativum,   Trifolium. 
TOWHEE,  RED-EYED.  Pipilo  erythrophthalmus  erythrophthalnms. 

Desmodiunu    Lcspedeza    stipulacea    (ohs.),    Trifolium    alexandrmum. 
TOWHEE,  SPURRED.  Pipilo  maculatus  montanus. 

Cassia,  Trifolium. 
TREE-DUCK,  FULVOUS.  Dendrocygna  bicolor  helva. 

^f('d  'cago  lupulina. 
TURKEY,  EASTERN.  Meleagris  gallapavo  silvestris. 

Ampliicarpa  hracteata,  Apios  americana,  Arachis  hijpogaea  IMP.  (obs.), 
CJiamaecrista  nictitans.  Cassia  marilandica  (obs.),  Desmodium  canescens 
(obs.),  D.  dillenU  (obs.),  D.  marilandicum  (obs.),  D.  nudiflorum.,  D. 
panicnlatum  (obs.),  D.  rotundifolium  PREF.  (obs.),  D.  sessilifoUum 
(obs.),  Gaiactia  vohiMlis,  Lathy rus  hirsutus  (obs.),  Lespedeza  capi- 
tata  PREF.  (obs.),  L.  liirta  PREF.  (obs.),  L.  intermedia  PREF. 
(obs.),  L.  procumhens  PREF.  (obs.),  L.  repens  PREF.  (obs.),  L.  stipu- 
lacea PREF.  (obs.),  L.  striata  PREF.  (obs.),  L.  virginica  PREF.  (obs.), 
Petalostemnm  candidnm,  P.  purpnreutn,  Schrankia  iincinata  (obs.), 
Stroplwstyles  umhellata  (obs.),  Tephrosia  Virginian  a,  Trifolium,  Vicia,  V. 
angustifolia  (obs.),  Voandzeia  siibterranea  (obs.). 
TURKEY,  MERRIAM.  Meleagris  g-allapavo  merriami. 

Jai til  yrus,  Prosop is. 
WOODPECKER,  RED-HEADED.  Melanerpes  erythrocephalus, 

Pisum  sativum  (obs.),  Rohinia. 
WREN-TIT.  Chamaea  fasciata. 

Trifolium. 

MAMMALS  ^ 

BEAVER.  Castor  canadensis. 

Medicago  sativa  (obs.).  Trifolium  pro  tense  (obs.). 
BIGHORN,  ROCKY  MOUNTAIN.  Ovis  canadensis  canadensis. 

Medicago  sativa    (obs.),   Trifolium    (obs.).      (See  also  mountain  sheep.) 
BLACK  BEAR   (BROWN  BEAR).  Euarctos  americanus. 

Ampliicarpa    hracteata,    Psoralea   escnlenta    (obs.),    Rohinia    pseudoacacia, 
Trifoliiim  (obs.). 
CARIBOU,  WOODLAND.  Rangifer  caribou  caribou. 

Loth  urns  ochroleucus  (obs.),  L.  palustris  (obs.),  L.  vetwsus  (obs.). 
CHIPMUNK.  Eutamias. 

Ampliicarpa    hracteata    (obs.),    Lupinvs    (obs.),    L.    neomexicanus     (obs.), 
Prosopis. 
CHIPMUNK,  COEUR  D'ALENE.  Eutamias  ruficaudus  simulans. 

Ro J) in ia  n eomexicana. 
CHIPMUNK,  GREAT  BASIN.  Eutamias  minimus  scrutator  Hall  and  Hatfield. 

Medicago  sativa  (obs.). 
CHIPMUNK,  KLAMATH.  Eutamias  amoenus  amoenus. 

Trifolium   (obs.). 
CHIPMUNK,  SAN  BERNARDINO.  Eutamias  speciosus  speciosus. 

Lupinus  (obs.) 


0  The  nomenclature  for  the  mammals  follows  that  of  the  Field  Book  of  North  American 
Mammals  (7),  except  that  the  names  for  the  sronnd  squirrels  and  rock  squirrels  follow 
the  nomenclature  used  in  A.  H.  Howell's  revision  of  the  genus  Citellus  (109).  If  the  scien- 
tific name  is  recent  or  in  question,  the  author  is  cited. 
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COTTON  RAT.  Sigmodon  hispidus. 

Arachis  liypogaea,  Chamaecrista  fasciculata   (obs.),  Desmodium  tortuosum 

(obs.)j   Lathyriis   hirsutus    (obs.),    Lespecleza   sericea    (obs.),    L.    striata 

(obs.),  Medicago  sativa  (obs.),  Soja  maw  (obs.),  Vicia  angustifoUa  (obs.), 

V.  villosa-  (obs.),  Vigna  sinensis  (obs.). 

COTTONTAIL,  ARIZONA.  Sylvilagus  audubonii  arizonae. 

Prosopis,  P.  chilensis  (obs.). 

COTTONTAIL,  EASTERN.  Sylvilagus  floridamis  mallurus. 

Cytisus  scopanus   (obs.),  Desmodium  tortuosum    (obs.).  Lathy rus  hirsutus 

(obs.),  Lespedeza  sericea  (obs.),  Pueraria  thunhergiana    (o,bs.),  RoMnia 

pseudoacacia  (obs.),  Soja  max  (obs.),  Vicia  angustifoUa  (obs.),  V.  villosa 

(obs.),  Vigna  sinensis  (obs.). 

COTTONTAIL,  HOLZNER.  Sylvilagus  floridamis  holzneri. 

Prosopis. 

COTTONTAIL,  MEARNS.  Sylvilagus  fioridanus  mearnsii. 

Gleditsia  triacanthos  (obs.),  Medicago  sativa  (obs.),  Melilotus  all)a  (obs.), 

Rohinia  pseudoacacia  (obs.),  Soja  max  (obs.),  Trifolium  hyhridum  (obs.), 

T.  incarnatum  (obs.),  T.  pratense  (obs.),  T.  repens  (obs.). 

COTTONTAIL,  NEBRASKA.  Sylvilagus  fioridanus  similis. 

Medicago  sativa  (obs.),  Trifolium  (obs.). 
COTTONTAIL,  NEW  ENGLAND.  Sylvilagus  transitionalis. 

Trifolium. 
COTTONTAIL,  NEW  MEXICO.  Sylvilagus  audubonii  neomexicanus. 

Medicago  sativa  (obs.). 
COTTONTAIL,  OKLAHOMA.  Sylvilagus  fioridanus  alacer. 

Arachis  hypogaea    (obs.),   Desmodium  tortuosum    (obs.),   Lespedeza  stipu- 
lacea  (obs.). 
COTTONTAIL,  ROCKY  MOUNTAIN.  Sylvilagus  nuttallii. 

Medicago  sativa  (obs.),  Melilotus  officinalis  (obs.). 
COYOTE.  Canis. 

Prosopis  pudescens  (obs.). 
COYOTE,  MEARNS.  Canis  mearnsi. 

Prosop  is  ch  ilensis. 
COYOTE,  TEXAS.  Canis  nebracensis  texensis. 

Prosopis  chilensis. 
DEER.  Odocoileus. 

Prosopis  puhescens  (obs.) 

DEER,  CALIFORNIA  MULE.  Odocoileus  liemionus  californicus. 

Astragalus  douglasii  (obs.),  Lotus,  L.  scoparius   (obs.),  Lupinus,  Melilotus 

alha    (obs.),    M.    indica    (obs.),    Pickeringia   montana    (obs.),    Trifolium 

(obs.),  Vicia  sativa   (obs.). 

DEER,  DESERT  MULE.  Odocoileus  hemionus  eremicus. 

Cercidium  torreyanum  PREF.    (obs.),  Olneya  tesota  PREF.    (obs.). 
DEER,  MULE.  Odocoileus  hemionus  hemionus. 

Amorpha  calif ornica  (exp.).  Astragalus  alpinus  (obs.),  A.  nothoxys  (exp.), 
A.  sileranus,  Calliandra  eriophylla  (exp.),  Cercidium,  torreyanuniA  (exp.), 
Cercis  occidentalis  (obs.)  ;  Erythrina  flahelliformis  (exp.),  Eysenhardtia 
polystachya  (exp.),  Krameria  parvifoUa  (exp.),  Lotus  americanus,  L. 
mollis  (exp.),  L.  ivrightii  (exp.),  Lupinus,  L.  parviflorus  (obs.),  Medicago 
sativa  (obs.),  Parosela  formosa  (exp.),  Prosopis  chilensis  (exp.),  RoMnia 
neomexicana,  Thermopsis,  Trifolium,  T.  rydbergii  (obs.),  Vicia  exigua 
(exp.). 

Mule  deer  (sp. ?)  in  California:  Acacia  greggii  (ohs.),  Cercidium 
torreyanum  (obs.),  Lathyrus  splendens  (obs.),  Lotus  americanus  IMP. 
(obs.),iy.  micranthus  (obs.),  L.  suhpinnatus  (obs.),  Lupinus  hi  color  (obs.), 
L.  concinnus  (obs.),  L.  latifolius  (obs.),  Medicago  hispida  IMP.  (obs.), 
M.  lupulina  (obs.),  M.  sativa  (obs.),  Olneya  tesota  IMP.  (obs.),  Prosopis 
chilensis  (obs.),  P.  puhescens  (obs.),  Trifolium  ciUolatum  (obs.),  T.  in- 
volucratum  (obs.),  T.  lemmonii  (obs.),  T.  mofianthum  (obs.),  T.  ohtusi- 
florum  (obs.),  T.  pratense  (obs.),  T.  repens  (obs.),  Vicia  americana  (obs.). 
DEER,  NORTHERN  WHITE-TAILED.  Odocoileus  virginianus  borealis. 

Medicaqo,  Trifolium. 

DEER,  SONORA  WHITE-TAILED.  Odocoileus  couesi. 

Acacia  greggii   (exp.),  A.  roemeriana    (obs.),  Amorpha  calif  ornica    (exp.). 

Astragalus  nothoxys  (exp.),  Calliandra  eriophylla  (exp.),  C.  humilis  (exp.), 

Erythrina  flahelliformis    (exp.),   Eysenhardtia  polystachya    (exp.),   Era- 
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meria-  parvifolia    (exp. ),  Lotus  mollis   (exp.),  L.  icrightil   (exp.),  Lupifius 

(exp.),  Medicago  sativa   (obs.),  Mimosa  hkmcifera  (exp.),  Parosela  for- 

mosa     (exp.),    Prosopis    chilensis    (exp.),    Rohinia   neomexicana     (exp.), 

TJicrmopsis,  Vicia. 

DEER,  VIRGINIA.  Odocoileus  virginianus  virginianus. 

Atnphicarpa  dracteata,  Aracliis  liypogaea  (obs.),  Ccrcis  canadensis,  Cliamae- 

crista,   C.    fasciculata    (obs.),   Desmodium   acuminatum    (obs.),   D.    brac- 

teosiim    (obs.),   D.   canescens    (obs.),   D.    dillenii    (obs.),   D.   laevigatum 

(obs.),    D.    marilandicum^    (obs.),    D.    nudijiorum    (obs.),    D.    tortuosum 

(obs.),   Galactia,   Gleditsia   triacantJios,   Lathyrus   hirsutus    (obs.),   Les- 

pedeza  frutescens  (obs.) ,  L.  procumhens  (obs.) ,  L.  repens  (obs.) ,  L.  striata, 

L.  violacea  (obs.),  L.  virginica  (obs.),  Medicago,  M.  lupulina  (obs.),  McJi- 

lotiis   alha,   M.    officinalis    (obs.).   Mimosa    (obs.),   Mucuna   deeringiana, 

Rhynchosia,  RoUnia  pseudoacacia,  Soja  max  (obs.),  Stropho styles  (obs.), 

Trifolium  prate7ise,   T.  procumdens    (obs.),   T.  repens    (obs.),  Vicia,   V. 

angustifolia    (obs.),    F.    villosa    (obs.),    Vigna   sinensis,    Voandzeia   suJ)- 

terranea   ( obs. ) . 

ELK.  CervTis  canadensis. 

Desmodium,    Lespedeza,    Lupimis,     L.     caespitosus     (obs.),    L.     monticola 

(obs.),  L.  pusillus   (obs.),  Medicago  sativa  (obs.),  Robinia  neomexicana 

(obs.),  R.  pseudoacacia,  Thermopsis,  Trifolium  repens  (obs,). 

ELK,  ROOSEVELT.  Cervus  canadensis  occidentalis. 

Lathiirus  (obs.),  Trifolium   (obs.). 
FLYING  SQUIRREL.  Glancomys  volans. 

Aracliis  liiipogaea    (obs.). 
FLYING  SQUIRREL,  BANGS.  Glancomys  sabrinus  fcangsi. 

Desmodium,  Lathyrus,  Vicia. 
FOX,  GRAY.  Urocyon  cinereoargenteus. 

Aracliis  liypogaea,  Rotinia  pseudoacacia. 
FOX,  RED.  Vnlpes. 

Arach  is  h  ypogaea. 
FOX  SQUIRREL.  Scinrus  niger. 

Apios  americana  (obs.),  Aracliis  liypogaea,  Gleditsia  triacavthos   (obs.). 
GRAY  SQUIRREL.  Sciurus  carolinensis. 

Arach  is  hi/pogaea,  Cercis  canadensis  (obs.),  Gleditsia  triacavthos. 
GRIZZLY  BEAR.  Ursns  horribilis. 

Psoralca   esculenta   (obs.). 
GROUND  SQUIRREL.  Citellns. 

Acacia  fircqqii  (obs.\  Pisum  sativum. 
GROUND  SQUIRREL,  ANTELOPE.  Citellns  leucnrus. 

Acacia  faruexiana  (obs.),  Cercidium,  C.  torreyanum  (obs.),  Prosopis  (obs.). 
GROUND  SQUIRREL,  APACHE  SPOTTED.  Citellns  spilosoma  canescens. 

Prosopis  (obs.). 
GROUND  SQUIRREL,  CALIFORNIA.  Citellns  beecheyi  beecheyi. 

Lupin  IIS,  Medicago  hispida,  M.  sativa    (obs.),   Trifolium   (obs.). 
GROUND  SQUIRREL,  COLUMBIAN.  Citellns  columbianns  columbianns. 

Lupinus   (obs.).  Mcdicaqo  sativa   (obs.),  Trifolium    (obs.). 
GROUND  SQUIRREL,  DOUGLAS.  Citellns  beecheyi  donglasii. 

Lupinus   niicranthus,  Medicago  liispida,   Trifolium    (obs.). 
GROUND  SQUIRREL,  EL  PASO.  Citellns  inteipres. 

Acacia    (obs.),  Prosopis   (obs.). 
GROUND  SQUIRREL,  FISHER.  Citellns  beecheyi  fisheri. 

Lupinus  grayi. 
GROUND  SQUIRREL,  FRANKLIN.  Citellns  franklinii. 

Trifolium    (obs.). 
GROUND  SQUIRREL,  GRAY  SOFT-HAIRED.  Citellns  townsendii  canns. 

Mcdicaqo  sativa    (obs.),   Trifolium   (obs.). 
GROUND  SQUIRREL,  HARRIS.  Citellns  harrisii  harrisii. 

Cercidium.  Prosopis   (obs.). 
GROUND  SQUIRREL,  IDAHO  YELLOW-TAILED.         Citellns  elegans  anrens  Davis. 

Mcdicaqo  satira    (obs.). 
GROUND  SQUIRREL,  MANTLED.  Citellns  lateralis. 

Amorpha   calif ornica    (obs,),   Astragalus    (obs.),    Lupinus    (obs.),   Rohinia, 
Trifolium   (obs.). 
GROUND  SQUIRREL,  MEXICAN.  Citellns  mexicanus. 

Acaoia  (obs.). 
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GROUND  SaUIRREL,  OREGON.  Citellus  beldingi  oregonus, 

2Iedicago  sativa   (obs. ),  Trifolium  (obs.). 
GROUND  SQUIRREL,  PAYETTE.  Citellus  idahoensis. 

TrifoJhnn  re  pens. 
GROUND  SQUIRREL,  PIUTE.  Citellus  townsendii  mollis. 

Medico  go  sativa  (obs.). 
GROUND  SQUIRREL,  RIO  GRANDE.  Citellus  mexieanus  parvidens. 

Prosopis  (obs.). 
GROUND  SQUIRREL,  ROUND-TAILED.  Citellus  tereticaudus. 

Medicago  satira  (obs.),  Prosopis  IMP.  (obs.). 
GROUND  SQUIRREL,  SPOTTED.  Citellus  spilosoma. 

Prosopis. 
GROUND  SQUIRREL,  THIRTEEN-STRIPED.      Citellus  tridecemlineatus  tridecem- 

lineatus. 

Astragalus  crassicarpus   (obs.),  Lotns  americanus,  Parosela  a  urea,  Rotinia 
pseudoacacia   (obs.),  Trifolium  (obs.). 
GROUND  SQUIRREL,  TOWNSEND.  Citellus  townsendii. 

Pisum  sativuiu   (obs. ). 
GROUND  SQUIRREL,  UINTA.  Citellus  armatus. 

Medicago  sativa   (obs.). 
GROUND   SQUIRREL,   WYOMING.  Citellus  richardsonii  elegans. 

2Iedicago  sativa    (obs.),  Psoralea  tenuiftora   (obs.),   Trifolium    (obs.). 
HARE,  MINNESOTA  VARYING.  Lepus  americanus  phaeonotus. 

Medicago  sativa  (obs.),  Pisum  (obs.),  Trifolium,  Ticia  (obs.). 
HARE,  VARYING.  Lepus  americanus  americanus, 

Gleditsia    triacantJios     (obs.),    Lathijrus    ochroleucus    (obs.),    L.    palustris 
(obs.),  L.  venosus   (obs.),  Medicago  sativa,  Rohinia  pseudoacacia   (obs.), 
Trifolium  (obs.),  Yicia  (obs.). 
HARVEST  MOUSE.  Reithrodontomys  megalotis. 

Astragalus,  Medicaqo  sativa  (obs.). 
JACK  RABBIT,  ANTELOPE.  Lepus  alleni  alleni. 

Acacia  constricta  (obs.),  A.  greggii  (obs.),  A.  suffrutescens  (obs.),  Amorpha, 
Calliandra,  Cercidiiim  miGrophyllum  (obs.),  Prosopis. 
JACK  RABBIT,  CALIFORNIA.  Lepus  californicus  californicus. 

Acacia  constricta  (obs.),  A.  greggii  (obs.),  A.  suffrutescens  (obs.),  Amorpha, 
Astragalus,    Cercidium    microphyllum     (obs.),    Medicago    sativa    (obs.). 
Mimosa,  Prosopis,  Trifolium   (obs.). 
JACK  RABBIT,  GREAT  PLAINS.  Lepus  californicus  melanotis. 

Medicago  satira   (obs,),  Trifolium  (obs.). 
JACK  RABBIT,  TEXAS.  Lepus  californicus  texianus. 

Amorpha,  Medicaqo  sativa  (obs.),  Prosopis   (obs.),  Trifolium    (obs.). 
JACK  RABBIT,  WASHINGTON.  Lepus  californicus  wallawalla. 

Medicago  sativa   (obs.),  Trifolium   (obs.). 
JACK  RABBIT,  WESTERN  WHITE-TAILED.  Lepus  townsendii  townsendii. 

Medicago  sativa   (obs.).  Trifolium  (obs.). 
JACK  RABBIT,  WHITE-TAILED.  Lepus  townsendii  campianus. 

Medicago  sativa  (obs.),  Trifolium  (obs.). 
KANGAROO  RAT.  Dipodomys. 

Cercidium,  Gleditsia.  Mimosa. 
KANGAROO  RAT,  BANNER-TAILED.  Dipodomys  spectabilis  spectabilis. 

Astragalus  nuttallianus  (obs.),  Chamaecrista  leptadenia  IMP.   (obs.),  Lotus 
Ivumistratus  TSYP.    (obs.),  Lupinu&  sparsiflorus    (obs.),  Prosopis  cliilensis 
(obs.). 
KANGAROO  RAT,  BIG  DESERT.  Dipodomys  deserti  deserti. 

Prosopis  ch  Hens  is  (obs.). 
.KANGAROO  RAT,  GAMBEL.  Dipodomys  agilis  agilis. 

Lotns  scoparius,  Lupinus. 
KANGAROO  RAT,  MERRIAM.  Dipodomys  merriami  merriami. 

Astragalus.  Cassia,  Cercidium'  torreyannm.  Lotus   (obs.),  Lupi)ius,  Prosopis 
ch  Hen  sis. 
KANGAROO  RAT,  OKLAHOMA.  Dipodomys  oklahomae  Trowbridge  and  Whitaker. 

Stroph  ostyles  h  elvola. 
KANGAROO  RAT,  ORD.  Dipodomys  ordii  ordii. 

Parosela,  Prosopis  cliilensis  (obs.). 
KANGAROO  RAT,  RICHARDSON.  Dipodomys  ordii  richardsoni. 

Oxytropis. 
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Microtus  pennsylvanicus. 

(obs.),  Trifolium  pratense  (obs.). 

Microtus  pennsylvanicus  wahema. 
Microtus  nanus  nanus. 


Microtus  minor. 
Psoralea  esculenta  (obs.). 

Microtus  pennsylvanicus  modestus. 


Scapanus  orarius  orarius. 

Scalopus  aquaticus. 

Parascalops  breweri. 

Scapanus  townsendil. 


MARMOT,  GOLDEN-MANTLED.  Marmota  flaviventris  nosophora. 

Medirago  sativa   (obs.).  Melilotus  officinalis  (obs.). 
MARMOT,  YELLOW-BELLIED.  Marmota  flaviventris  flaviventris. 

Trifolium   (obs.). 
MEADOW  MOUSE. 

Apios  americana  (obs.),  Medicago  sativa 
T.  re  pens  (obs.). 
MEADOW  MOUSE,  BADLAND. 

Ampli  icarpa-  hracteata. 
MEADOW  MOUSE,  DWARF. 

Med  ica  r/o  sa  t  i  va   { obs. ) . 
MEADOW  MOUSE,  LEAST. 

Med  ica  qo  sa  t  i  va   (  obs. ) 
MEADOW  MOUSE,  SA  WATCH. 

Med  ica  go  sativa  ( obs. ) ,  Trifolium  ( obs. ) . 
MOLE,  COAST. 

Pliaseolus. 
MOLE,  EASTERN. 

Arachis  l\ypogaea,  Trifolium. 
MOLE,  HAIRY-TAILED. 

Pliaseolus,  Pisujii. 
MOLE,  WESTERN. 

Lathi/rus,  Pliaseolus,  Pisinn  (obs.),  Yicia. 
MOOSE. 

Latlijjrus  ochroleucus    (obs.),  L.   palusiris 
folium  pratense  (obs.). 
MOUNTAIN  BEAVER. 

Astralagus  (obs.),  Latliyrus  (obs.),  Luninus 
(obs.). 
MOUNTAIN  SHEEP.  Ovis  canadensis. 

Acacaia  ivillardiana,  Astralagus,  A.  aculeatus  (obs.),  Cercidium,  Krameria, 
Lotus,  Lupinus,    Olneya    tesota,   RoMnia  neomexicana,   Vicia  americana. 
(See  also  Bigboru,  Rocky  Mountain.) 
MOUSE,  LORING  RED-BACKED.  Evotomys  gapperi  loringi. 

Ampliicarpa  hracteata   (obs.). 
MOUSE,  OLDFIELD.  Peromyscus  poiionotus  polionotus. 

Aracliis  liypogaea,  Chamaecrista,  fasciculata    (obs.),  Desmodium  tortuosum 
(obs.),  Glottidium  vesicarium  (obs.),  Lespedeza  sericea  (obs.),  Soja  max 
(obs. ) ,  Vigna  sinensis  (obs. ) . 
MOUSE,  TEXAS  SPINY.  Liomys  irroratus  texensis. 

Prosopis. 
MUSKRAT.  Ondatra  zibethica. 

Amorpha  fruticosa   (obs.),  Medicago  sativa    (obs.),  Melilotus  alha   (obs.), 
Trifolium  pratense  (obs.),  T.  repens  PREF.  (obs.). 
OPOSSUM,  VIRGINIA.  Didelphus  virginiana  virginiana. 

Desmodium,    Glcditsia    triacantlios    (obs.),    Lespedeza,    Melilotus,    Robiuia 
pseudoacacia,  Trifolium. 


(obs.),  L. 


Alces  americana. 

venosus    (obs.),   Tri- 


(obs.), 


Aplodontia  ru'fa. 

Trifolium    (obs.),  Vicia 


PECCARY. 

Prosop  is  ell  Hens  is  i  obs. ) , 
PHENACOMYS.  OLYMPIC. 

Lupinus  hjallii  (obs.). 
PIKA. 

Lupinus  (obs.). 
PIKA,  NEW  MEXICO. 

Med  ica  r/o  sativa  (obs.). 
PIKA,  UINTA. 

Trifolium  parrifi  (obs.). 
PINE  MOUSE,  BLUEGRASS. 

Trifolium    (obs.). 
PINE  MOUSE,  MOLE. 


Pecari  angulatus. 

Phenacomys  intermedins  olympicus. 

Ochotona. 

Ochotona  princeps  incana. 

Ochotona  princeps  uinta. 

Pitymys  pinetorum  auricularis. 


Pitymys  pinetorum  scalopsoides. 


Apios  americana  { ohii.),  Arachis  hypogaca  (obs.) 
POCKET  GOPHER,  BROWN. 

Astraf/alus,  Pisum  safiru))/   (obs.), 
POCKET  GOPHER,  CHESTNUT-FACED 

Medicago  sativa   (obs.).  Trifolium 
POCKET  GOPHER,  COLORADO. 

Trifolium    (obs.),   Vicia    (obs.). 


Trifolium  rcpcns   (obs.). 
Thomomys  fuscus  fuscus. 
Vrifolium   (obs.). 

Cratogeomys  castanops  castanops. 
(obs.). 

Thomomys  fossor. 
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POCKET  GOPHER,  FULVOUS.  Thomomys  fulvus  fulvus. 

Medico  go  safiva  (obs. ),  TrifoUum  (obs.). 
POCKET  GOPHER,  LOUISIANA.  Geomys  breviceps  breviceps. 

Chaniaecrista  fasciculata  (obs.),  Vicia  leavemcoythii  (obs.), 
POCKET  GOPHER,  PRAIRIE.  Thomomys  talpoides  rufescens. 

Glycyrrhiza  lepidota  FRKF.  (ohs.),  Lathyncs  venosus  { ohs.) ,  Luplnus  (obs.), 
Petalosteminn    candidnm,    P.    purpureum,    Psoralea    argophylla    PREF. 
(obs.),  P.  esculenta  PREF.   (obs.). 
POCKET  GOPHER,  SAND.  Geomys  arenarius. 

Medico  go  sotivo  (obs.). 
POCKET  GOPHER,  SASKATCHEWAN.  Thomomys  talpoides  talpoides. 

Medico  go  sotivo   (obs.),  Psoralea  argophylla,  TrlfoUmii  (obs.). 
POCKET  GOPHER,  SHAW.  Geomys  bursarius. 

Medico  go  sotiva  (obs.),  TrifoUum  pratense  (obs.). 
POCKET  GOPHER,  TOWNSEND.  Thomomys  townsendii  townsendii. 

Medico  go  sotivo   (obs.). 
POCKET  GOPHER,  WHITE-TOOTHED.  Thomomys  bottae  leucodon. 

Medicogo  sativa  (obs.),  TrifoUum  (obs.). 
POCKET  MOUSE.  Perognathiis. 

Acocio,  PisuDi  sotiruni  arvense. 
POCKET  MOUSE,  APACHE.  Perognathus  apache  apache. 

Poroselo  (obs.). 
POCKET  MOUSE,  BLACK-EARED.  Perognathus  hispidus. 

MinioHo,  PctoIosteiiiKiii. 
POCKET  MOUSE,  CALIFORNIA  (?).  Perognathus  californicus, 

Lotus  scoporitis. 
POCKET  MOUSE,  COLUMBIAN.  Perognathus  lordi  cohimbianus. 

Lotus. 
POCKET  MOUSE,  COUES.  Perognathus  parvus  mollipilosus. 

Lupin  us,  TrifoUum. 
POCKET  MOUSE,  DESERT,  Perognathus  penicillatus  penicillatus. 

Cercidium  torreiiauum,  Prosopis  chilensis. 
POCKET  MOUSE,  DUSKY,  Perognathus  flavescens  perniger. 

TrifoUum   pratense. 
POCKET  MOUSE,  GREAT  BASIN,  Perognathus  parvus  olivaceus. 

Astragalus. 
POCKET  MOUSE,  HISPID,  Perognathus  hispidus  hispidus. 

Astragalus  austrinus.  Prosopis. 
POCKET  MOUSE,  PACIFIC.  Perognathus  pacificus. 

Lotus   nuttolliomis. 
POCKET  MOUSE,  PLAINS.  Perognathus  flavescens  flavescens. 

Amorpha  conescens,  Astragalus,  A.  nuttallianus    (obs.),  Lothyrus  pusillus 
(obs.),  Lotus  americanus,  Vicia  (obs.). 
PORCUPINE.  Erethizon  epizanthum. 

Lupi)ius  (obs.),  Medicago  sotivo,  Rohlnia  neomexicana,  TrifoUum. 
PRAIRIE  DOG.  Cynomys. 

Astragalus  crassicarpus  (obs.),  Calliandra/L 
PRAIRIE  DOG,  BLACK-TAILED.  Cynomys  ludovicianus. 

Astragalus,  Lupin  us. 
PRAIRIE  DOG,  GUNNISON,  Cynomys  gunnisoni  gunnisoni. 

Lothyrus,  Medicogo  sativa,  Melilotus,  Psoralea. 
PRONGHORN.  Antilocapra  americana  americana. 

Astragalus,  Medicago  sativa    (obs.),  Mimosa. 
RABBIT,  CALIFORNIA  BRUSH.  Sylvilagus  bachmani  cinerascens. 

Lotus   scoparius   IMP.    (obs.),    Lupinus    arhoreus,    TrifoUum   iDorniskjoldii 
PREF.   (obs.). 
RABBIT,  MARIPOSA  BRUSH.  Sylvilagus  bachmani  mariposae  Grinnell  and  Storer. 

Lotus  scoparius  (obs.). 
RABBIT,  MARSH,  Sylvilagus  palustris  palustris. 

Apios  americo)io  (obs.). 
RABBIT,  OREGON  BRUSH,  See  Redwood  brush  rabbit. 
RABBIT,  OREGON  SNOWSHOE.  Lepus  bairdii  oregonus  Orr. 

Lupinus  (obs.). 
RABBIT,  REDWOOD  BRUSH.  Sylvilagus  bachmani  ubericolor. 

TrifoUum  (obs.). 
RABBIT,  SNOWSHOE.  Lepus  bairdii  bairdii. 

TrifoUum  (obs,). 
258101° — 41 11 
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EACCOON.  Procyon. 

Prosop'S  puhes'ceus  (obs.). 
RACCOON,  EASTERN.  Procyon  lotor  lotor. 

Arachis  liupogaea.  PhaseoJus. 
RACCOON.  MEXICAN.  Procyon  lotor  mexicanus  Baird. 

Prosopfs  cliUensis  IMP.    (obs). 
RED  SQTJIRREL.  Sciurus  hudsonicus. 

Ara cJi i s  h ypoga ea. 
ROCK  SauiRREL.  Citelhis  variegatus. 

Psoralea  (obs.).  ^oplwra  secundiflora  (obs.). 
ROCK  SaillRREL.  COLORADO.  Citellus  variegatiis  grammurus. 

Li/ pi  1(11  s.  Prosopis  chilensis  PEEF.  (obs.). 
ROCK  SQUIRREL.  COUCH.  Citellus  variegatus  coucMi. 

Trifolium. 
SAGE  SQUIRREL.  GRAY,  See  Gray  soft-baired  ground  squirrel. 
SKUNK.  CALIFORNIA.  Mephitis  occidentalis  occidentalis. 

2Ieinotu.^. 
SKUNK,  EASTERN.  Mephitis  nigra. 

TrifoJium. 
SKUNK.  FLORIDA.  Mephitis  elongata. 

-A/'r/c/u'-v  huporjaea.  Soja  ma^v  (obs.). 
SKUNK,   NORTHERN  HOODED.  Mephitis  macroiira  milleri. 

Prosop  is-  ch  lien  sis. 
SKUNK.  SPOTTED.  Spilogale. 

Arachis  hupogaea. 
WHITE-FOOTED  MOUSE.  Peromyscus. 

Trifolium  pratense  lobs.). 
WHITE-FOOTED  MOUSE,  OSGOOD.  Peromyscus  maniculatis  osgoodi. 

Lotus  nrnericamis  (obs.) 
WOODCHUCK.  Marmota  monax. 

Medicago    sativa    (obs.),    MeViTotns    aWa    (obs.),    Pliaseolus   (obs.),    Pisum 
sativum   (obs.).  Soja  max  (obs.),  Trifolium  prateuse.  T.  repens  (obs.). 
WOODCHUCK,  RUFESCENT.  Marmota  monax  rufescens. 

Medicago  sativa  (obs.),  Trifolium  (obs.). 
WOOD  RAT.  Neotoma  sp. 

Arnphicarpa  hractrata    (obs.). 
WOOD  RAT.  DUSKY-FOOTED.  Neotoma  fuscipes  fuscipes. 

LatJiurus  polijplujUus  (obs.). 
WOOD  RAT.  HOARY.  Neotoma  micropus  canescens. 

Prosopis   (obs.). 
WOOD  RAT.  PORTOLA.  Neotoma  fuscipes  annectens. 

Yicia  exigua   (obs.). 
WOOD  RAT.  THOMAS.  Neotoma  lepida  lepida. 

Prosopis  chihiisis  (ob^^.l. 
WOOD  RAT.  WHITE-THROATED.  Neotoma  albigula  albigula. 

Acacia  constricta    (obs.).  A.  grcggii   (obs.),  Astragalus  nuttallianus    (obs.), 
Lotus  Jiumistratus,  Prosopis  chUensis. 
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LIST  OF  COMMON  NAMES  OF  LEGUMES 


Acacia 

Arizona  (Acacia  suffnitescens) . 

Bailey  (Acacia  haileijana). 

blackwood   (Acacia  melanoxylon). 

broadleaf  (Acacia  latifolia). 

catclaw  (Acacia  greggii). 

dwarf  (Acacia  angustissima) . 

feather  (Acacia  decurrens). 

fernleaf  (Acacia  angustissima). 

glossytwig  (Acacia  vernicosa). 

Gregg  (Acacia  greggii). 

mescat   (Acacia  constricta) . 

prairie  (Acacia  angustissima) . 

Roemer  (Acacia  roemeriana) . 

round-flowered   (Acacia  roemeriana). 

sweet  (Acacia  farnesiana). 

Willard  (Acacia  willardiana) . 
Adznki  bean  (Phaseolus  angularis). 
Agardh  lupine  (Lupinus  concinnus). 
Alfalfa  (Medicago  sativa). 

wild  (Lotus  scoparius). 
Algarroba  (Ceratonia  siliqua. 
Prosopis  chilensis ) . 

Hawaiian  (Prosopis  chilensis). 
Alpine 

Inpine  (Lupinus  lyallii). 

milkvetch  (Astragalus  alpinus). 
Alsike  clover  (Trifolium  hybridum). 
Alyceclover  (Alysicarpus  vaginalis). 
American 

deervetcb  (Lotus  americanus). 

hogpeannt  (Amphicarpa  hracteafa). 

liogpeaniit,  hairy   (Amphicarpa  hrac- 
teata  var,  comosa). 

indigo  (Indigofera  suffruticosa). 

licorice  ( Glycyrrhiza  lepidota) . 

senna   (Cassia  marilandica) . 

vetch  (Vicia  americana) . 

wisteria  (Wisteria  frutescens). 
Amorpha,  downy  (Amorpha  canescens). 
Annual 

melilot  (Melilotus  alha  annua). 

milkvetch  (Astragalus  austrinus). 
Arizona 

acacia  (Acacia  suffrutescens). 

lupine  (Lupinus  arizonicus). 
Arroyo  lupine  (Lupinus  succulentus) . 
Asparagus  bean  (Vigna  sesquipedalis) . 
Augusta  vetch  (Vicia  angustifolia) . 
Austrian  Winter  pea    (Pisum  sativum 

var.  arvense). 
Ayecote  (Phaseolus  coccineus). 
Baby  bonnets  (Coursetia  axillaris). 
Bagpod  (Glottidium  vesicarium). 


Bahama  lysiloma   (Lysiloma  bahamen- 

sis). 
Bailey  acacia   (Acacia  haileyana). 
Bajada  lupine  (Lupinus  concinnus). 
Bambarra   groundnut    (Voandzeia  suh- 

terranea). 
Earestem  tickclover  (Desmodium  7uidi- 

ftorum) . 
Bastard 

indigo  (Amorpha  fruticosa). 

mesquite  (Calliandra  eriophylla) . 
Beachpea   ( Lath yrms  maritimus ) . 

purple  (Lathy rus  maritimus). 

silky  (Lathy rus  Uttoralis) . 
Bean 

adzuki  (Phaseolus  angularis). 

asparagus  (Vigna  sesquipedalis). 

black   (Dolichos  labial)). 

broad  (Vicia  faha). 

civet  (Phaseolus  lunatus). 

cluster  (Cyamopsis  psoraloides) . 

eastern  coral  (Erythrina  herhacea). 

Egyptian  (Dolichos  laUah). 

Florida  velvet  (Mucuna  deeringiana) . 

Fremont  screw  (Prosopis  puhescens). 

garden  (Phaseolus  vulgaris). 

horse  (Parkinsonia  aculeata. 
Vicia  faM). 

hyacinth-  (Dolichos  lahlah). 

Indian  (Erythrina  flabelliformis) . 

jack  (Canavalia  ensiformis) . 

kidney  (Phaseolus  vulgaris). 

lima   (Phaseolus  lunatus). 

littleflower  mealy  (Strophostyles  leio- 
sperma). 

littleleaf    horse     (Cercidium    micro- 
phyllum) . 

Manchurian   (Soja  max). 

mat  (Phaseolus  aconitifoUus). 

mescal   (Sophora  secu7idi flora). 

Metcalfe  (Phaseolus  metcalfei). 

moth  (Phaseolus  aconitifolius) . 

mouse  (Amphicarpa  hracteata). 

mung  (Phaseolus  aureus). 

navy  (Phaseolus  vulgaris). 

Newman  (Phaseolus  aureus). 

perennial    mealy    (Strophostyles   um- 
bellata). 

pink  wild  (Strophostyles  umbellata). 

poison  (Daubentonia  drummondii). 

sabre  (Canavalia  ensiformis). 

scarlet-runner  (Phaseolus  coccineus) . 

screw  (Prosopis  pubescens). 

sieva  (Phaseolus  lunatus). 

small  wild  (Strophostyles  leiosperma). 

snap  (Phaseolus  vulgaris). 


^0  A  number  of  legumes  not  listed  here  are  mentioned  in  the  text  preceding  the  List  of 
Legumes,  particularly  in  the  section,  Man's  Use  of  Legumes,  p.  2. 
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Bean — Continued. 

soja   {Soja  maw). 

southwestern  coral  {Erytlirina  fladel- 
liformw). 

sow  (Vicia  faha). 

soya   {Soja  max). 

string  {Phaseokis  vulgaris). 

sword   {GanavaUa  enslformis) . 

tangle  mealy  (StropJiostyles  helvola). 

tepary     {Phaseolus    aciitifoUus    var. 
latifolms). 

Texas  {Phaseolus  acutifoUus) . 

Texas  screw  {Prosopis  cinerascens). 

thicket   {Phaseolus  polystacliyus). 

trailing  wild  {StropJiostyles  helvola). 

urd  {Phaseolus  mungo). 

volunteer  {Strophostyles  helvola). 

wild  {Apios  americana. 
Strophostyles). 

Windsor  {Vicia  faha). 
Beggar  lice  {Desmodium) . 
Beggarweed,  Florida    {Desmodium  tor- 

tuosum ) . 
Bentham  lupine  {Lupinus  'benthamii) . 
Berseem  {Trifolium.  alexandrinum) . 
Bicolor  lupine  {lAipinus  Mcolor). 
Big-head    clover     {Trifolium    maeroce- 

phalum). 
Bird  vetch  {Vicia  cracca). 
Bird-of-paradise       flower       {Poinciana 

gilliesii) . 
Birdsfoot 

deervetch  {Lotus  corniculatus) . 

trefoil  (Lotus  corniculatus. 
Lotus  uliginosus). 
Bitter 

vetch  {Vicia  ervilea). 

vetch,  black  {Vicia  ervilea). 
Black 

bean  {Dolichos  lahlah). 

bitter  vetch  {Vicia  ervilea). 

gram  {Phaseolus  mungo). 

locust  (RoMnia  pseudoacacia) . 

medic  {Medicago  lupuliua). 

wattle  {Acacia  decurrens  vars.). 
Blackhead {PithecelloMum  Wevifolium) . 

ebony  {Pithecellohium  flexicaule). 
Black-eyed  pea   {Vigna  sinensis  var.). 
Blackwood     acacia      {Acacia     melano- 

xylon) . 
Bladderpod   {Glottidium  vesicarium). 
Bladder-senna  {Colutea  arborescens) . 
Blue 

lupine  (Lupinus  angustifoUus). 

paloverde  (Cercidium  floridum). 
Bobroot   scurf  pea    {Psoralea  psoralioi- 

des). 
Bokhara 

clover  {Melilotus  alM). 

melilot  {Melilotus  alba). 
Bonavist  (Dolichos  labial)). 
Boykin  dioclea  (Dioclea  multiflora). 
Bracted 

tickclover  {Desmodium,  bracteosum). 

zornia  (Zomia  bracteata). 
Brandegee  clover  (Trifolium  brandegei). 


Breadroot 

Indian  (Psoralea  esculenta). 

little  {Psoralea  Jiypogaea). 
Bristle  deervetch  (Lotus  strigosus). 
Broadbean    (Vicia  faba). 
Broadleaf 

acacia   (Acacia  latifolia). 

lupine  (Lupinus  latifolius) . 

rnynchosia  (Rhynchosia  latifolia). 
Broom   (Genista  tinctoria). 

dalea  (Parosela  scoparia) . 

deervetch  (Lotus  scoparius). 
Broom 

dune  (Parryella  fiUfolia) . 

Scotch   (Cytisus  scoparius). 

Spanish    (Spartium  junceum). 

weavers-  (Spartium  junceum). 
Brownhair    tephrosia     (Tephrosia    spi- 

cata). 
Buffalo  pea   (Astragalus  crassicarpus) . 
Bur-clover 

California  (Medicago  hispida). 

giant   (Medicago  arabica). 

little  (Medicago  minima). 

manganese  {Medicago  arabica). 

southern  (Medicago  arabica). 

spotted    {Medicago  arabica). 

Tifton   (Medicago  rigidula). 
Burdock  clover  (Trifolium  lappaccum). 
Bush  lespedeza  (Lespedeza  cyrtobotrya). 
Bushclover  (Lespedeza) . 
Butterfly-pea  (Clitoria  mariana). 

Coastal  (Centrosema  virginianum) . 

Florida  (Centrosema  arenicolum). 

Piedmont  ( Cen  trosem  a  Virginian um ) . 
Buttonclover  (Medicago  orbicularis). 
Button  medic  (Medicago  orbicularis). 
Calf 

clover  (Trifolium  arvense). 

lotus  (Lotus  subpinnatus). 
California 

bur-clover   (Medicago  hispida). 

chaparral-pea  (Pickeringia  montana). 

indigobush  (Amorpha  calif ornica) . 

redbud  (Cercis  occidentalis) . 

vetch  (Vicia  exigua). 
Calliandra 

creeping  ( Call  ian  dra  h  um  His ) . 

netvein   (Calliandra  reticulata). 
Camelthorn  (Alhagl  camelorum) . 
Camote  de  monte  (Peteria  scoparia). 
Camote      de      raton       (Hoffmanseggia 

densi  flora ) . 
Campo  pea  (Lathyrus  splendens). 
Canadian  field  pea  (Pisum  sativum  var. 

arvense). 
Carob  (Ceratonia  siliqua). 
Carolina 

clover  (Trifolium  caroUnianum) . 

indigo  (Indigofera  carolin  ian  a ) . 

milkvetch   (Astragalus  carolinianus). 

vetch  (Vicia  carolin iana). 
Carpet  clover   (Trifolium  monanthum). 
Cassia 

dwarf  ( Ch a maecrista  fasciculata) . 

hoary  (Cassia  tomentosa). 

Medsger   (Cassia  medsgeri). 
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Cassia — Continued. 

slimpod  (Cassia  leptocarpa). 

Wislizenus  (Cassia  ivislizenU). 
Cassie  (Acacia  faniesiana). 
Catelaw 

acacia  (Acacia  greggii). 

long-flowered  (Acacia  greggii). 

mimosa   (Mimosa  diuncifera). 

ronnd-flowered  (Acacia  roemeriana). 

sensitivebrier   ( Schrank i<i  U7icinata ) . 
Catgut   (TepJirosia  firginiana) . 
Catjang  (Vigna  catjang). 
Chaparral-pea,   California    (Pickeringia 

montana). 
Cherokee     clover     (Desmodiiun    tortu- 

osum). 
Chickasaw 

lima  (Canavalia  ensiformis) . 

pea  (PhaseoJus  aureus). 
Chickpea  (Cicer  arietinum) . 
Chilean  deervetch  (Lotus  sutpinnaius) . 
Chilicotte   iErytJirina  flaheJliformis) . 
Chinook  lupine  {Lupiuus  littoraUs). 
Cicer  milkvetch  (Astragalus  cicer). 
Civet  bean  (Phaseolus  Junatus). 
Clammy    clover     (TrifoJium    odtusiflo- 

rmn ) . 
Clitoria  (Clitoria  mariana). 
Clover 

alsike  (TrifoJium  hghridum). 

alyce  (Alysicarpus  vaginalis). 

big-head  {TrifoJium  macrocepJiaJum). 

Bokhara  {3IeJiJoti/s  aJJ)a). 

Brandegee  {TrifoJium   lirandegei). 

burdock  {TrifoJium  lappaceuui). 

button    (Medicago   orhicuJaris) . 

calf  {TrifoJium  arvense). 

Carolina  (TrifoJium  caroJinianum). 

carpet   (TrifoJium  nionantJuim). 

Cherokee  (Desmodium  tortuosum). 

clammy   (TrifoJium  oJ)tusifJorum). 

cluster  (TrifoJium  gJomeratum). 

common     white     Dutch      (TrifoJium 
re pens). 

cow  (TrifoJium  medium. 

TrifoJium  tvormskjoJdii) . 

creek  (TrifoJium  ottusiflorum) . 

crimson  (TrifoJium  incarnatum) . 

deer  (Lotus  scoparius) . 

depauperate     (TrifoJium    depaupera- 
tum) . 

Dutch  (TrifoJium  repens). 

Egyptian    (Trifolium   aJexandrinum). 

Fendler   (TrifoJium  fendleri). 

foothill  ( Trifolium  ciJioJatum ) . 

holy  (Onohrychis  viciaefoJia) . 

honeysuckle  (Trifolium  repens). 

hop  (Trifolium  agrarium) . 

Hubam  (Melilotus  alba  annua). 

Hungarian  (Trifolium  pannonicum) . 

Japan   (Lespedeza  striata). 

Ladino  (Trifolium  r^epeus). 

lappaceum  (Trifolium  lappaceum). 

least  hop  (Trifolium  dubium). 

Lemmon    (Trifolium   lemmonii). 

littlehead      (TrifoJium      mAcrocepJia- 
lum). 


Clover — Continued. 

low  hop  (Trifolium  procumtens) . 

mammoth  (Trifolium  medium. 

Trifolium    pratense    var. 
perenne). 

McNeil  (Trifolium  glomeratum). 

Orel    (Trifolium  pratense  var.  folio- 
sum  ) . 

Parry  (Trifolium  parryi). 

Persian  (Trifolium  resupinatum) . 

pinole  (Trifolium  J)idum). 

puff   (TrifoJium   fucatum). 

pussy  (TrifoJium  arvense). 

rabbitfoot  (TrifoJium  arvaue). 

red  (TrifoJium  pratense). 

Rydberg   (Trifolium   rydhergii). 

sand  (AnthyJJis  vuJneraria). 

Sierra  (TrifoJium  icormskioldii). 

snail  (Medicago  scuteJlata). 

sour   (Melilotus  indica. 

Trifolium  fucatum). 

Spanish  (Lotus  americanus). 

Spruce  (Trifolium  hrandegei). 

stone  (TrifoUmn  arvense). 

strawberry  (Trifolium  fi'agiferum) . 

subterranean      (Trifolium      suhtcrra- 
neum). 

suckling   (Trifolium  dubium). 

sulla    ( Hedysarum). 

Swedish    (Trifolium  hybridum). 

tomcat  (TrifoJium  tridentatum). 

tree  (TrifoJium  ciJioJatum). 

tubercle  (Medicago  tuherculata) . 

white   (TrifoJium  repens). 

white  Dutch  ( TrifoJium  repens) . 

white-tip  (TrifoJium  variegatum) . 

wild  white  (TrifoJium  7'epens). 

zigzag   (TrifoJium  medium). 
Cluster  bean  (Cyamopsis  psoraJoides) . 
Cluster  clover  (TrifoJium  gJomeratum). 
Coast  deervetch  (Lotus  formosissimus). 
Coastal  butterfly-pea    (Centrosema  vir- 
I  ginianum). 

Coffee  senna  (Cassia  occidentaJis) . 
Coffeetree,      Kentucky      (Gymnocladus 

dioica). 
Colchita    (Lotus  humistratus) . 
Colorado    River    hemp     (Sesdaiua    ex- 

aJtata). 
Colutea,  tree  (Colutea  arborescens) . 
Common 

goatsrue  (Galega  officinalis). 

lespedeza  (Lespedeza  striata). 

vetch  (Vicia'  sativa). 
Congo 

goober  (Voandzeia  suhterranea) > 

pea  ( Caja n us  in dicus ) . 

root  (Psoralea  psoralioides). 
Cooley    desmanthus    (D  e  s  m  antlius 

cooleyi). 
Coralbean 

eastern   (Erytlirina  Jierhacea). 

southwestern       (Erytlirina       flabelli- 
formis) . 
Coulter  lupine  (Lupin us  sparsiflorus). 
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Coursetia,    rosary    {Coursetia    glandu- 

losa). 
Coursetia,  Texas  (Coursetia  axillaris). 
Cow 

clover  {TrifoUum'  medium. 

Trifolium  wormskjoldii) . 

grass  {Trifolium  medium). 

pea    (Vigna  sinensis). 

pea,  Hindu  {Vigna  catjang). 

vetch  (Vicia  cracca). 
Crazyweed  {Oxytropis  lamhertii) . 
Cream  pea  vine  {Lathyrus  ochroleucus) . 
Creek  clover   {Trifolium  ohtusiflorum) . 
Creeping 

calliandra  {Calliandra  humilis). 

lespedeza  {Lespedeza  repens) . 
Crimson  clover  {Trifolium  incarnatum) . 
Crotalaria 

Pursh  {Crotalaria  pur shii). 

roundleaf    {Crotalaria  angulata). 

showy  {Crotalaria  spectahilis). 

slenderleaf  {Crotalaria  intermedia). 

southwestern  {Crotalaria  pumila). 

striped  {Crotalaria,  striata). 

winged  {Crotalaria  sagittalis). 
Crownvetch  {Coronilla  varia). 
Crow  vetch  {Vicia  cracca). 
Daghestan 

melilot   {Melilotus  sua/veolens) . 

sweetclover  {Melilotus  suaveolens). 
Dakota  vetch  {Lotus  americanus) . 
Dalea 

broom  {Parosela  scoparia ) . 

feather  {Parosela  formosa). 

foxtail  {Parosela  alopecuroides) . 

golden  (Parosela  aurea). 

Gregg  {Parosela  greggii). 
Danglepod   {Seshania  exaltata). 
Decumbent  lespedeza  (Lespedeza  latis- 

sima) . 
Deerclover  (Lotus  scoparius). 
Deervetch 

American  (Lotus  americanus) . 

birdsfoot  (Lotus  corniculatus) . 

bristle  {Lotus  strigosus). 

broom   {Lotus  scoparius). 

Chilean  {Lotus  suhpinnatus) . 

coast  (Lotus  formosissimus) . 

foothill  (Lotus  humi.strdtus). 

littleflower  {Lotus  ))iirrauthus). 

Nuttall  (Lotus  nuttallianus) . 

soft  (Lotus  mollis). 

squarepod  {Lotus  tetragonolohus) . 

thickleaf  (Lotus  crassifolius). 

wetland  (Lotus  uliginosus). 

Wright   (Lotus  wrightii). 
Deerweed  (Lotus  scoparius) . 
Depauperate  clover    (TrifoUuni  depaii- 

peratum) . 
Desert  ironwood  (Ohieija  tesota). 
Desmanthus 

Cooley  (Desmanthus  cooleyi) . 

Illinois  (Desmanthus  illinoensis) . 
Devil's 

claw  (Acacia  greggii) 

shoestring  (Tephrosia  virginiana). 
Dhal    (Cajanus   indicus). 
258101"— 41 12 


Diamondleaf     tickclover     (Desmodium 

rhombifolium) . 
Dillen  tickclover  {Desmodium  dillenii). 
Dioclea,  Boykin  {Dioclea  multiflora). 
Dollarleaf  rhynchosia  {Rhyncliosia  sim- 

plicifolia). 
Douglas    milkvetch    (Astragalus    doug- 

lasii). 
Dove  lupine  (Lupinus  Mcolor). 
Downy 

amorpha  (Amorpha  canescens). 

milkpea  (G-alactia  volubilis). 
Dunebroom  {Parryclhi  filifolia). 
Dutch  clover  {Trifolium  repens). 

common  white  (Trifolium  repens). 
Dwarf 

acacia    (Acacia  angustissima). 

cassia  (Chamaecrista  fasciculata) . 
Dyer's  greenweed  (Genista  tinctoria). 
Eastern 

coralbean  (Erythrina  herbacea). 

redbud  ( Cercis  ca  u  a  den  s  i.s ) . 
Ebony  blackhead  (PithcccUohium  flexi- 

caule). 
Ebony,     Texas     (PithecelloMum    flexl- 

caule). 
Egyptian 

bean    (DoUchos  lahlah). 

clover    {Trifolium  alexandrinum) . 
English  vetch  (Vicia  saliva). 
Erect 

milkpea  (Galactia  erecta). 

rhynchosia    (Rhynchosia  erecta). 
Ervil  {Vicia  ervilea). 
Esparcet  {Onohrychis  viciaefolia). 
European  gorse  {TJlex  europaeus). 
Everlasting  pea    {Lathyrus   latifolius). 

seaside  (Lathyrus  maritimus) . 
Fairy  duster  (Calliandra  eriophylla). 
False-mesquite  (Calliandra  eriophylla. 
Eg  sen  h  ardtia      polysta- 
chya ) . 
Feather 

acacia  (Acacia  decurrens). 

dalea  (Parosela  formosa). 

peabush  {Psoralea  formosa). 
Fendler  clover  (Trifolium  fendleri). 
Fenugreek      [Trigonella      foenum-grae- 

cum ) . 
Pernleaf  acacia  (Acacia  angustissima). 
Field 

lupine  (Lupinus  micranthus). 

pea  (Pisum  sativum  var.  arvense). 
Firecracker    plant     (Erythrina    herba- 

cea). 
Flamboyant    (Poinciana  regia). 
Florida 

beggarweed   (Desmodium  fortuosum). 

butterfly -pea     (Centrosema     arenico- 
lum ) . 

velvetbean  (Miicirna  deeringiana). 
Foothill 

clover   (Trifolium  ciliolatum). 

deervetch    (Lotus  humistratus) . 

lupine  (Lupinus  alMfrons). 
Foxtail  dalea  (Parosela  alopecuroides). 
Fragrant  mimosa  (Mimosa  horealis) . 
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Fremont    screwbean     {Prosopis    piihes- 

cens). 
French  honeysuckle    {Hedysarum  coro- 

narium). 
Frijole  (Phaseolus  vulgaris) . 
Frijolito  {SopJwra  seen luli flora) . 
Fringeleaf    sophora     {Sophora    steno- 

pliylla ) . 
Furze  {JJlex  europaeus). 
Garbanzo  (Cicer  arietiniim). 
Garden 

bean  (Phaseolus  vulgaris). 

pea  (Pisum  sativum). 
Genista    (Ci/tisus  canariensis). 
Giant  bur-clover  {Medicago  araMca). 
Glossytwig  acacia   (Aeacia  vernicosa). 
Goatsrue  ( Tephrosia) . 
Goatsrue,  Common  (Galega  officinalis) . 
Golden 

dalea  (Parosela  atirea). 

pea,  mountain ( Thermopsis  montana) . 

wattle,  Sydney  {Acacia  longifolia). 
Goober  {Arachis  hypogaea. 

Voandzeia  suMerranea) . 

Congo  (Voaiidzeia  suMerranea). 
Gopher  wood  (Cladrastis  lutea). 
Gorse,  European  (Ulea^  europaeus). 
Gram  {Cicer  arietinum). 

black   {Phaseolus  mungo). 
Grass,  cow  { Tri folium  medium) . 
Grass,  marl   {Trifolium,  medium). 
Grasspea  (Lathyrus  sativus). 
Gray's  lupine  (Lupinus  grayi). 
Green  wattle  (Acacia  decurrens). 
Greenman  partridge-pea  (Uhamaecrista 

leptadenia) . 
Greenweed,  dyer's   (Genista  tinctoria). 
Gregg 

acacia  (Acacia  greggii). 

dalea  (ParoseM  greggii). 
Groundnut  (Apios  americana. 

AracMs  hypogaea). 

Bambarra    (Voandzeia    suMerranea). 

Price  (Apios  priceana). 
Groundplum  (Astragalus  crassicarpus) . 
Guajillo  (Pithecellobium  hrevifoUum. 
Acacia  herlandieri) . 

prairie   (Acacia  angustissima). 
Guar  (Cyamopsis  tetragonolohus) . 
Gulf  Coast  pea    (Oentrosema  virginia- 

num). 
Hairy 

American     hogpeanut      (Amphicarpa 
dracteata  var.  comosa). 

lespedeza  (Lespedeza  hirta). 

rhynchosia  (Rhynchosia  tomenfosa) . 

vetch  (Vicia  villosa). 
Harbin    lespedeza    (Lespedeza    stipnla- 

cea). 
Haricot  (Phaseolus  vulgaris). 
Hawaiian  algarroba (Proso/)ts  chilensis) 
Hemp,    Colorado    River     (S  e  sh  an  la 

exaltata). 
Hemp  sesbania  (Ses'bania  exaltata). 
Hill  lotus  (Lotus  hmnistratus) . 
Hillside  peavine  (Lathyrus  holanderi). 


Hindu  cowpea  (Vigna  catjang). 
Hoary 

cassia   (Cassia  tomentosa). 

milk  pea  (Galactia  mollis). 

pea   (Tephrosia). 

scurfpea  (Psoralea  canescens). 

tickclover  (Des))}odiii}i}  canescens). 
Hog  potato  (Hoffmanseggia  densiflora). 
Hogpeanut    (Voandzeia    suMerreanea) . 

American  (Amphicarpa  bracteata). 

hairy   American    (Amphicarpa   brac- 
teata  Yar.  comosa). 
Holy  clover  (Onobrychis  riciaefolia). 
Honeylocust    (Gleditsia   triacanthos). 
Honeysuckle  clover  (Trifolium  repens). 
Honeysuckle,  French  (Hedysarum  coro- 

narium). 
Hop  clover  (Trifolium.  agrarium). 

least  (Trifolium.  dubium) . 

low  (Trifolium  procumbens) . 
Hop  medic  (Medicago  lupulina). 
Horsebean  (Parkin son ia  aculeata. 
Vicia   faba). 

littleleaf   (Cercidium  microphyllum). 
Huajillo    (Pithecellobiuni   b^^eri folium). 
Hubam  clover  (Melilotus  alba  annua). 
Huisache    (Acacia  farnesiana). 
Hungarian 

clover  (Trifolium.  pannonicum) . 

vetch   (Vicia  pannonica). 
Hyacinth-bean  (Dolichos  lablab) . 
Illinois   desmanthus    (Desniantlius  illi- 

noensis). 
Indian 

bean  (Erythrina  flabelliformis). 

breadroot  (Psoralea  esculewta). 

potato  (Psoralea  esculenta). 

rushpea  (HoffmanseggicC  densiflora) . 
Indigo  (Indigofera  tinctoria. 
Sesbania  exaltata). 

American    (Indigofera   suffrutioosa). 

bastard  (Amorpha  fruticosa). 

Carolina  (Indigofera  caroliniana) . 

pillpod  (Indigofera  sphaerocarpa). 

red  (Indigofera  mini  at  a) . 

Tennessee-  (Amorpha  tennesseensis) . 

yellow  wild-  (Baptisia  tinctoria). 
Indigobush  (Amorpha  fruticosa). 

California  (Amorpha  calif ornica) . 

Tennessee    (Amorpha  tennesseensis). 
Ironwood,  desert  (Olneya  tesota). 
Jackbean  ( Can avaUa  ensifoimis ) . 
Japan  clover  (Lespedeza  striata). 
Japan  pagoda-tree  (Sophora  japonica). 
Japanese  wisteria  (Wisteria  floribunda) . 
Jerusalem     thorn     (ParMnsonia     acu- 
leata). 
Jointvetch 

sensitive  (Aeschynomene  virginica). 

sticky   (Aeschynomene  riscidula). 
Judas-tree   (Cercis  canadensis). 
Juncea   lespedeza    (Lespedeza  juncea). 
Kangaroo  thorn   (Acacia  armata). 
Keawe  (Prosopis  chilensis). 
Kentucky       coffeetree       (Gymnocladus 
dioica). 
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Kentucky  wisteria  {Wisteria  macrosta- 

chya ) . 
Kidney  bean  (Phaseolus  vulgaris). 
Kidneyvetch    {AnthylUs   vulneraria). 
Kidneywood      (Eysenhardtia     polysta- 

chya). 
King  Island  melilot  (Blelilotus  indica). 
King's  lupine  (Lupinus  kingii). 
Kobe  lespedeza  (Lespedeza  striata). 
Korean   lespedeza    (Lespedeza   stipula- 

cea ) . 
Kudzu  (Pueraria  thunhergiana) . 
Ladino  clover  (Trifolium  repens). 
Lappaceum    clover     {Trifolium    lappa- 

ceum). 
Large-flowered   sensitive-pea    ( Chamae- 

orista  fasciculata). 
Leadplant  {Amorpha  canescens). 
Leadtree 

great  (Leucaena  pulverulent  a) . 

Mexican  {Leucaena  pulverulenta) . 
Least 

hop  clover   {Trifolium'  duMum). 

rhynchosia    {BhyncJvosia  minima). 
Leavenworth      vetch      {Vicia      leaven- 

worthii). 
Lemmon 

clover    {Trifolium  lemmonii). 

mimosa  (Mimosa  lemmonii). 
Lemon  scurfpea   (Fsoralea  micrantha). 
Lentil  (Lens  esculenta). 
Lespedeza 

bush  (Lespedeza  cyrtototrya) . 

common  (Lespedeza  striata). 

creeping  (Lespedeza  repens). 

decumbent   (Lespedeza  latissima). 

hairy  (Lespedeza  Mrta). 

Harbin   (Lespedeza  stipulacea). 

juncea  (Lespedeza  juncea). 

Kobe  (Lespedeza  striata). 

Korean   (Lespedeza  stipulacea). 

roundhead  (Lespedeza  capitata). 
.  sericea   (Lespedeza  sericea). 

shrub  (Lespedeza  Mcolor). 

slender  (Lespedeza  virginica). 

Stueve's   (Lespedeza  stuevei). 

Tennessee  No.  70  (Lespedeza  striata). 

trailing  (Lespedeza  procumhens) . 

violet  (Lespedeza  violacea) . 

wand  (Lespedeza  frutescens) . 
Licorice,   American    (Glycyrrhiza   lepi- 

dota). 
Lima  bean  (Phaseolus  lunatus). 
Lima,   Chickasaw-    (Canavalia  ensifor- 

mis). 
Little 

breadroot  {Psoralea  Jiypogaea). 

bur-clover  (Medicago  minima). 

scurfpea   (Psoralea  Jiypogaea). 
Littleflower 

deervetch  (Lotus  micrantUus) . 

lupine  (Lupinus  micranthus) . 

mealybean     (Strophostyles    leio- 
sperma) . 
Littlehead    clover    (Trifolium   microce- 
plvalum). 


Littleleaf 

horsebean  (Cercidium  microphyllum) . 

ratany  (Kraineria  parvifolia) . 

tickclover   (Desmodium  ciliare). 
Loco,  sheep  (Astragalus  nothoxys). 
Locust 

black  {RoMnia  pseudoacacia) . 

honey  (Gleditsia  triacanthos) . 

mock-  (Amorpha  calif ornica) . 

New  Mexico   (RoMnia  neomewicana) . 

river-  (Amorpha  fruticosa). 

shipmast   (RoMnia  pseudoacacia  var. 
rectissima) . 

water    (Gleditsia  aquatica), 

yellow  (Cladrastis  lutea) . 
Lodgepole  lupine  (Lupinus  parviflorus) . 
Long- flowered  catclaw  (Acacia  gr egg ii). 
Long-podded      sesban      (Sesbania     ex- 

altata). 
Lotus 

calf  (Lotus  suhpinnatus) . 

hill  (Lotus  humistratus) . 

wire  (Lotus  nuttallianus). 
Low 

hop  clover  (Trifolium  procumhens) . 

pea  vine  (Lathyrus  pusillus) . 

senna  (Cassia  tora). 
Lucerne  (Medicago  satlva) . 
Lunara  lupine  (Lupinus  formosus). 
Lupine 

Agardh  (Lupinus  concinnus). 

alpine    (Lupinus  lyallii). 

Arizona  {Lupinus  arizonicus). 

arroyo  {Lupinus  succulentus) , 

bajada  (Lupinus  concinnus) . 

Bentham  (Lupinus  beiithmnii) . 

bicolor    (Lupinus  Mcolor). 

blue  (Lupinus  angustifolius) . 

broadleaf  (Lupinus  latifolius). 

Chinook  (Lupinus  littoralis) . 

Coulter    (Lupinus  sparsiflorus) . 

dove  {Lupinus  Mcolor). 

field  (Lupinus  micranthus). 

foothill  (Lupinus  alhifrons). 

Gray's   (Lupinus  grayi). 

King's  {Lupinus  kingii). 

littleflower  (Lupinus  micranthus). 

lodgepole  (Lupinus  parviflorus). 

lunara   (Lupinus  formosus) . 

Lyall    (Lupinus    lyallii). 

Montana  (Lupinus  monticola). 

New  Mexico  (  Lupinusneo  mexicanus ) . 

particolor  (Lupinus  variicolor). 

Pauma  (Lupinus  longifolius) . 

pygmy  (Lupinus  nanus). 

rose-and-yellow  (Lupinus  stiversii). 

rusty  {Lupinus  pusillus). 

shore   (Lupinus  littoralis). 

Sierra    {Lupinus  grayi). 

silver  ( Lupinus  aJ h ift mis ) . 

sky    (Lupinus  nanus). 

slender  (Lupinus  spdrsiflorus) . 

stemless   (Lupinus  caespitQsus) . 

thickspike    (Lupinus   densiflorus). 

tree  (Lupinus  arloreus). 
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Lupine-=CoRtinued. 

varicolor  (Lupinus  variicolor). 

vnlcan    (Lupinus   volcanicus). 
Lrall  liipiue  {Lupinus  lyaJlii). 
Lysiloma 

Bahama  (Lysiloma  hahamensis) . 

Thornber    (Li/silonw   tlionilteri) . 
McNeil  clover  (Trifolium  glomeratum). 
Mammot  hclover  (Trifolium  medium. 

T  r  if  oliuni  pratense. 
var.  perenne). 
Manchurian  bean    (Soja   max). 
Manganese     bur-clover      (If  e  d  i  ca  g  o 

arahica). 
Marl  grass   (Trifolium   medium). 
Marsb  peavine    (Lathiirus  palustris). 
Maryland  tickclover  (Desmodium  mari- 

landicum). 
Mat  bean    (PliaseoUis  aco^iififoJius). 
Mealybean 

littleflower   ( Stroph ostiiJes    leio- 
sperma). 

perennial    (Stropliostyles   umheUuta). 

tangle  (Strophostyles  helvoJa). 
Medic 

black   (Mcdicago  lupulinn). 

bntton  (Medicago  ordicularis) . 

bop    (Medicago   lupulina). 

snail  (Medicago  scutellata). 

spotted  (Medicago  aradica). 

tnbercle    (Medicago   tuderculata). 
Medsger  cassia  (Cassia  medsgeri). 
Melilot 

annnal  (Mel  Hot  us  alia  annua). 

Bokhara   (MeliloUis  alda). 

Daghestan  (Melilotus  suaveoJens). 

King  Island   (Melilotus  in-dica). 

official    (Melilotus   officinalis). 

white    (Melilotu.s   alha). 
Mescalbean   (Sophora  secundiflora). 
Mescat  acacia  (Acacia  cojistricta) . 
Mesqnite  (Prosopis  chilensis). 

bastard  (Calliandra  eriopliylla). 

false-  (Calliandra  eriopliylla. 

EysenJj ardtia  polystach ya ) . 

screwpod   (Prosopis  pudescens). 
Mesquitillo   (Calliandra  eriopliylla). 
Metcalfe  bean  (Phaseolus  metcalfei) . 
Mexican    leadtree    (Leucaena   pulveru- 
lent a) . 
Milkpea 

downy  (Galactia  roluhilis). 

erect  (Galactia  erect  a). 

hoary  (Galactia  mollis). 

shapely  (Galactia  regularis). 

Wright  ( Ga lactict  ivrigli  til) . 
Milkvetch 

alpine  (Astragalus  alpinus). 

annual  (Astragalus  austrinns). 

Carolina    (Astragalus  cai'olinianus). 

cicer  (Astragalus  ciccr). 

Douglas    (Astragalus  douglasii) . 

Morton   (Astragalus  mortonii). 

Nuttall  (Astragalus  nifttallianus). 

prickly    (Astragalus   aculeatus). 

sickle  (.Astragalus  falcatus). 


Milkvetch — C  on  ti  nued. 

Siler  (Astragalus  sileranus) . 

slender  (Astragalus  microlobus). 
Mimosa    (Alhizzia    julilrissin). 

catclaw  (Mimosa  biuncifera). 

fragrant  (Mimosa  borealis). 

Lemmon  (Mimosa  lemmonii). 

northern  (Mimosa  horealis). 

prairie  (Desmanth us) . 

Texas  (Acacia  greggii). 

velvetpod   (Mimosa  dysocarpa). 
Mock-locust    (Amorplia  calif ornica). 
Monantha  vetch  (Vicia  monantlia). 
Montana  lupine  (Lupinus  monticola) . 
Morton     milkvetch     (Astragalus     mor- 
tonii). 
Moth  bean  (Phaseolus  aconitifolius) . 
Mountain  goldenpea   (Tliermopsis  mon- 

tana). 
Mountain  redbud   (Cercis  occidentalis). 
Mountain  thermopsis  (Tliermopsis  mon~ 

tana). 
Mouse  bean  (Ampliicarpa  hracteata). 
Mung  bean   (Phaseolus  aureus). 
Xarbonne  vetch  (Vicia  Jiarbonensis). 
Xarrowleaf  vetch  (Vicia  angustifolia) . 
Xavy  bean  (Phaseolus  vulgaris). 
Xeptunia,  yellow  (Neptunia  lutea). 
Xetvein   calliandra    (Calliandra    reticu- 
lata). 
Xew  Mexico 

locust   ( Rodin ia  tieomexicana) . 

lupine  (Lupinus  neomexicanus). 
Xewman  bean  (Phaseolus  aureus). 
Xonesuch    (Medicago  lupulina). 
Xorthern 

mimosa    (Mimosa   hwealis) . 

sweetvetch    (Hedysarum   horeale). 
Xuttall 

deervetch    (Lotus  nuttallianus). 

milkvetch    (Astragalus  nuttallianus). 
Official  melilot  (Melilotus  officinalis). 
One-flowered  vetch  (Vicia  monantha) . 
Opopanax  (Acacia  farnesiana). 
Oregon  pea  (Lathyrus  polyphyllus. 

Phaseolus    aureus). 
Orel  clover  (Trifolium  pratense  var.  fo- 
il osum) . 
Pacific  peavine  (Lathyrus  polyphyllus). 
Pagoda-tree.  Japan  (Sophora  japonica). 
Pallid  prairieclover    (Petalostemum   al- 

lidum). 
Palo  dulce  (Eysenhardtia  polystachya). 
Paloverde 

blue  (Cercidium  floridum). 

yellow  (Cercidium  microphijllum). 
Panicled   tickclover    (Desmodium   pani- 

culatum). 
Paradise 

flower  (Acacia  greggii). 

poinciana    (Poinciana   gilliesii). 
Parry  clover  (Trifolium  parryi). 
Particolor  lupine  (Lupinus  variicolor). 
Partridge-pea 

Greenman  (Chamaecrista  leptadenia). 

sensitive  (Chamaecrista  nictitans). 

showy  (Chamaecrista  fasciculata). 
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Partridge-pea — Continued. 

Wright  {Chamaecrista  icrightii). 
Pauma  lupine  {Lupinus  longifolius). 
Pea 

Austrian  Winter  {Pisum  sativum  var. 
arvense) . 

beach  (^Latlujrus  Uttoralis. 

Lathyrus  niaritinius). 

black-eyed  (Tigna  si)ie)isis  var.). 

buffalo-  {Astragalus  crassicarpus) . 

California      chaparral      {Pickeringia 
inontana). 

campo  {LatJiynis  spleudens) . 

Canadian  field    {Pisum  sativum  var. 
arvejise). 

chick  {Cicer  arietinum). 

Chickasaw  (Phaseolus  aureus). 

Congo  {Cajanus  iudicus). 

cow   (Vigua  sinensis). 

everlasting  {Lathyrus  latifoUus). 

field  {Pisum  sativum  var.  arvense). 

garden  {Pisum  sativum). 

grass-  {Lathyrus  sativus). 

Gulf    Coast     {Centrosema    virginia- 
num). 

hoary  {Teplirosia) . 

Oregon   {Lathyrus  polyphyllus. 
Phaseolus  aureus). 

pigeon  {Cajanus  in  die  us). 

red-and-yellow-    {Lotus   wrightii). 

royal  perennial  {Lathyrus  splendens) . 

sand    (Lathyrus   maritimus). 

sea    {Lathyrus  maritimus) . 

seaside  everlasting    {Lathyrus  mari- 
timus). 

silky  beach-  {Lathyrus  Uttoralis). 

stock  {Soja  maw). 

sugar  {Pisum  sativum  var.  sacchara- 
tum) . 

sweet  {Lathyrus  odor  at  us). 

wedge-   {Lathyrus  sativus). 

wild  winter  (Lathyrus  hirsutus). 
Peabush,  feather  (Psoralea  formosa). 
Peanut    (Arachis  hypogaea). 

American     hogpeanut      {Amphicarpa 
dracteata). 

hairy  American  hogpeanut    {Amphi- 
carpa Itracteata  var.  camosa). 

hog  {Voandiseia  suMerranea) . 

wild   {Amphicarpa   dracteata). 
Pea-tree    {Seshania   exaltata). 

Siberian   {Caragana  arWrescens). 
Peavine 

cream    {Lathyrus  ochroleucus). 

hillside  (Lathyrus  bolanderi). 

low  (Lathyrus  pusillus). 

marsh    (Lathyrus   palustris). 

Pacific   {Lathyrus  polyphyllus). 

perennial  (Lathyrus  latifoUus). 

royal  (Lathyrus  splendens). 

rough   (Lathyrus  hirsutus). 

shore   (Lathyrus  Uttoralis). 

veiny    {Lathyrus^  venosus). 

wedge  (Lathyrus  sativus). 
Pencilflower,     twin     (Stylosanthes     ti- 

flora). 
Peuder  (Arachis  hypogaea). 


Perennial 

mealybean  (Strophostyles  umhellata). 

peavine    (Lathyrus  latifoUus). 
Perennial  pea,  royal    {Lathyrus  splen- 
dens). 
Persian     clover     (TrifoUuni     resupina- 

tum). 
Peru    screwbean    (Prosopls    stromhuli- 

fera). 
Peteria,   rush    (Peteria  scoparia). 
Piedmont  butterfly-pea  {Centrosema  vir- 

ginianum). 
Pigeonpea  {Cajanus  indicus). 
Pillpod     indigo     {Lndigofera     sphaero- 

carpa). 
Pima  ratany  {Krameria  parvifolia). 
Pink  wild  bean    (Strophostyles   umlel- 

lata). 
Pinole  clover  {Trifolium  diftdum). 
Plum,  ground  {Astragalus  crassicarpus) . 
Poinciana 

paradise   (Poinciana  gilliesii). 

royal  (Poinciana  regla). 
Point  vetch    (Oxytropis). 
Poisonbean  (Daultentonia  drummondii). 
Pomme  blanche  (Psoralea  esculenta  ) . 
Pomme  de  prairie  (Psoralea  esculenta). 
Potato 

hog  (Hoffmanseggia  densiflora). 

Indian  (Psoralea  esculenta). 
Prairie 

acacia   {Acacia  angustissima) . 

guajillo    (Acacia  angustissima). 

mimosa  {Desmanthus) . 

rhynchosia  {Rhynchosia  latifolia). 

senna   (Chamaecrista  fasciculata). 

turnip    (Psoralea  esculenta). 
Prairieclover 

pallid    (Petalostemum  alUdiim). 

purple    (Petalostemum  purpureum). 

September      {Petalostemum     corym- 
bosum). 

silky    (Petalostemum   villosum). 

white    (Petalostemum  candidum). 
Price  groundnut  (Apios  priceana). 
Prickly   milkvetch    {Astragalus   aculea- 

tus). 
Pride-of -California      (Lathyrus      splen- 
dens). 
PufC  clover   (Trifolium  fucatum). 
Purple 

beach-pea  (Lathyrus  maritimus) . 

prairieclover  {Petalostemum  purpure- 
11  m) . 

sage  (Parosela  scoparia). 

tephrosia    (Teplirosia  purpurea). 

tick  trefoil   (Desmodium  tortuosuin). 

vetch  (Vicia  atropurpurea) . 
Pursh  crotalaria   (Crotalaria  purshii). 
Pussy  clover  (Trifolium  arvense). 
Pygmy  lupine  (Lupinus  nanus). 
Rabbitfoot  clover   {Trifolium  arvense). 
Ratany 

littleleaf  (Krameria  parvifolia) . 

Pima    {Krameria  parvifolia). 

Texas   (Krameria  secundiflora). 

trailing  (Krameria  secundiflora) . 
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Rattle-box  t  Dauhcntouin  dnimniondii). 
Rattle-biisli  {Daulenfonin  (Irummondii) . 
Eecl 

clover  (TrifoJium  pratense). 

indigo  (Indir/ofera  miuiata). 

tephrosia   (Tephrosia  fenella). 
Red-and-yellow-pea  {Lotus  icriffJifii). 
Redbud 

California  (Cercis  occidentalis). 

eastern   (Cercis  canadensis). 

mountain   (Cercis  occidentalis). 

western    (Cercis   occidentalis). 
Red-cardinal  (Eriitlirina  herlacea). 
Rliyncbosia 

broadleaf    (Rliuncliosia   Jatifolia). 

dollarleaf  (RliuncJiosia  simplicifolia). 

erect  (FJii/nchosia  erect  a). 

bairy  (RhijncJiosia  tomentosa). 

least    (Rluincliosia  minima). 

prairie   (Rhi/ncliosia  latifolia). 

roundleaf  iRliijncliosia  simpUcifolia'). 

Texas    ( Rhunr-Jiosia  texana). 

trailing    (RhijncJwsia  tomentosa). 
Rirer-locnst   (Amorpha  fruticosa). 
Rockbriisb  (Eijsenhardtia  pohjstachun). 
Roemer 

acacia   (Acacia  i^oemeriana) . 

sensitivebrier      (Sclirankia     roemc'-i- 
ana). 
Root.  Congo  (Psoralea  psoralioidcs) . 
Rosary    coiirsetia     (Coursetia    glandu- 

losa) . 
Rose,  sensitive-  (ScJirankia  iincinata). 
Rose-and-yellow    lupine    (Lupimis    sti- 
ver sli). 
Rough  peavlne  (Lathuri/s  Jiirsutus). 
Round-flowered  acacia  (Acacia  roemeri- 

ana). 
Roimd-flowered  catclaw  (Acacia  roemer- 

iana). 
Roundhead  lespedeza    (Lc^pcdeza  capi- 

tata). 
Roundleaf 

crotalaria  (Crotalaria  anguJata). 

rhynchosia       (RhyncJwsia       simplici- 
folia). 

tlcljclover      (Desniodium      roiundifo- 
liiim). 
Royal 

peavine    (Latliijrus  splendens). 

perennial  pea  (LatJii/rus  splendefjs) . 

poinciana   (Poinciana  regia). 
Ruby-vetch    (Astragalus  rudyi). 
Rushpea 

Indian  (Hoffmanseggia  densi-flora) . 

sicklepod     (Hoffmanseggia     drepano- 
carpa). 
Rush  peteria    (Peteria   scoparia). 
Russian  vetch  iVicia  viUosa). 
Rusty  lupine  (Lupinus  pusillus). 
Rydberg   clover    (Trifolium    rydtjergii). 
Sabrebean    (Canavalia    ensiforniis). 
Sage,  ptirple  (Parosela  scoparia). 
Sainfoin   (  Onohrgrh  is  viciacfolia ) . 
Spanish  (Hedi/sarum  coronariiim). 


Salt-tree  (Halimodendron  halodendron). 
Sand 

bur  (Krameria  seciindiflora). 

clover  (Anthyllis  vulneraria). 

pea  (Latliyrus  marifimus). 

thorn,  Siberian  (Halimodendron  halo- 
dendron). 

vetch  ( Ticia  villosa ) . 
Scarlet-rimner  bean    (Phaseolus    cocci- 

neys). 
Schabdar  ( Trifolium  resupinatum ) . 
Scotch  broom  (Cytisus  scoparius). 
Screwbean   iProsopis  puhescens). 

Fremont  (Prosopis  pubescens). 

Peru  (Prosopis  stromhulifera) . 

Texas  (Prosopis  cinerascens). 
Screwpod     mesquite     (Prosopis     pube- 
scens). 
S!curfpea 

bobroot  (Psoralea  psoralioidcs). 

hoary  (Psoralea  canescens). 

lemon  {Psoralea  micrantlia). 

little   (Psoralea.  hypogaea). 

silverleaf  {Psoralea  argophylla). 

slender   {Psoralea  gracilis). 

slimflower  (Psoralea  tenuiflora). 
Sea  pea  {Latliyrus  maritimus). 
Seaside  everlasting  pea  (Lathyrus  mari- 
timus). 
Senna 

American  (Cassia  marilandica). 

bladder  (Colutea  arborescens). 

coffee  (Cassia  occidentalis). 

low  (Cassia  tora). 

prairie  (Chamaecrista  fasciculata). 

sickle  (Cassia  tora). 

wild   (Cassia  mar'ilandica) . 
Sensitive 

jointvetch  (Aeschynomene  virginica). 

partridge-pea     (Chamaecrista     nicti- 
tans). 

pea,      large-flowered      (Chamaecrista 
fasciculata). 

plant  (Mimosa  pudica). 

rose  (Schrankia  uncinata). 
Sensitivebrier 

catclaw   { Schrankia  uncinata). 

Roemer  { Schrankia  roemeriana). 
September  prairieclover  (Petalostemum 

corymbosum) . 
Sericea  lespedeza    (Lespedeza  sericca). 
Serradella    {Qrnithopus    sativus). 
Sesban,    long-poddecl     {Sesbania     exal- 

tata). 
Sesbania  (Sesbania  exaltata). 

hemp  (Sesbania  exaltata). 
Sessile   tickclover    (Des)nodiu)n   sessili- 

foliym). 
Shaftal   (Trifolium   resupinatum). 
Shame-vine   (Schrankia  unci7}ata). 
Shapely  milk  pea   (Galactia  regularis). 
Sheep  loco  {Astragalus  nothoxyx). 
Shipmast  locust  (Robinia  pscudoacacia 

var.   rcctissima). 
Shoestring,   devil's    (Tephrosia   virgini- 
ana) . 
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Shore 

lupine  {Lupinus  UttoraUs). 

peavine  (Lathyrus  UttoraUs). 
Showy 

crotalaria  (Crotalaria  spectaUUs). 

partridge-pea     {Ghamaecrista     fasci- 
culata). 

tickclover  (Desmodinm  acuminatum). 
Shrub  lespedeza  {Lespedeza  Ucolor). 
Shy -leaves  {Aescliynomene  vvrginica). 
Siberian 

pea-tree   (Cat^agana  arhoreseens) . 

sandthorn    {Halimodendron  Ivaloden- 
dron) . 
Sickle  milkvetch  (Astragalus  falcatus). 
Sickle  senna  {Cassia  tora). 
Sicklepod  rushpea   {Hoffmanseggia  dre- 

panocarpa) . 
Sierra 

clover  (Trifolium  wormskjoldii) . 

lupine  (Lupinus  grayi). 
Sieva  bean  (Phaseolus  lunatus). 
Siler  milkvetch  (Astragalus  sileranus). 
Silktree  (AlUzzia  julidrissin) . 
Silky 

beachpea  (Lathyrus  UttoraUs). 

prairieclover      (Petalostemum     viUo- 
sum). 

sophora  (Sophora  sericea). 
Silver  lupine  (Lupinus  alMfrons) . 
Silverleaf     scurfpea      (Psoralea     argo- 

pliylla) . 
Sky  lupine  (Lupinus  nanus). 
Slender 

lespedeza  (Lespedeza  virginica). 

lupine  (Lupinus  sparsiflorus) . 

milkvetch  (Astragalus  microloTyus) . 

scurfpea   (Psoralea  gracilis). 
Slenderleaf  crotalaria  ( Crotalaria  inter- 
media ) . 
Slim  vetch    (Vicia  exigua). 
Slimflower    scurfpea     (Psoralea    tenui- 

flora ) . 
Slimleaf  tickclover   (Desmodium  tenui- 

folium). 
Slimpod  cassia  (Cassia  leptocarpa). 
Small    wild    bean    (Strophostyles    leio- 

sperma ) . 
Smooth 

tickclover    (Desmodium    laevigaium). 

vetch  (Vicia  sativa). 
Snail 

clover  (Medicago  scutellata). 

medic  (Medicago  scutellata). 
Snap  bean  (Phaseolus  vulgaris). 
Soft  deervetch   (Lotus  mollis). 
Soja  bean   (Soja  max). 
Sophora 

fringeleaf  (Sophora  stenophylla) . 

silky  (Sophora  sericea). 
Sour  clover  (Trifolium  fucatum). 
Sourclover   (Melilotus  indica). 
Southern   bur-clover    (Medicago    aral)i- 
ca). 


Southwestern 

coralbean    (Erythrina  flabelliformis) . 
crotalaria  (Crotalaria  pumila). 
Sowbean  (Vicia  faM). 
Soya  bean  (Soja  max). 
Soybean  (Soja  max). 
Spanish 

broom   (Spartium  junceum). 
clover  (Lotus  americanus). 
sainfoin  (Medysarufn  coronarium). 
Spotted 

bur-clover  (Medicago  araUca). 
medic  (Medicago  arabica). 
Spruce  clover   (Trifolium  hrandegei). 
Squarepod  deervetch   (Lotus  tetragono- 

loMs). 
St.  John's  bread  (Ceratonia  siliqua). 
Stemless  lupine   (Lupinus  caespitosus) . 
Sticky  jointvetch  (Aescliynomene  visci- 

dula). 
Stinking- willow   (Amorpha  calif ornica) . 
Stock  pea  (Soja  max). 
Stone  clover  (Trifolium  arvense). 
Strawberry     clover     (Trifolium    fragi- 

ferum). 
String  bean   (Phaseolus  vulgaris). 
Striped  crotalaria   (Crotalaria  striata). 
Stueve's  lespedeza  (Lespedeza^  stuevei). 
Styptic-weed  (Cassia  occidentalis) . 
Subterranean  clover  (Trifolium  suMer- 

raneum). 
Suckling  clover  (Trifolium  duUum). 
Sugar  pea  (Pi sum  sativum  var.  saccha- 

ratum). 
Sulla  (Hedysarum  coronarium). 
Sullaclover   (Hedysarum). 
Summer  farewell  (Petalostemum  corym- 

dosum ) . 
Swedish  clover  (Trifolium  hyhridum) . 
Sweet  acacia  (Acacia  farnesiana) , 
Sweetclover 

Daghestan  (Melilotus  suaveolcns). 
white    {Melilotus   alha). 
yellow  (Melilotus  officinalis). 
Sweetpea  (Lathyrus  odoratus). 
wild  {Tephrosia  virgin iana). 
Sweetvetch,  northern  (Hedysarum  dore- 

ale). 
Swordbean    (Canavalia  ensiformis). 
Tamarind,    wild    (Lysiloma     hahamen- 

sis). 
Tangle   mealybean    (Strophostyles    hel- 

vola). 
Tare  (Vicia  Mrsuta. 
Vicia  sativa). 
Tare  vetch   (Vicia  hirsuta). 
Tennessee    indigobush     (Amorpha    ten- 

nesseensis). 
Tennessee-indigo  (Amorpha  tennesseen- 

sis ) . 
Tennessee  No.  76  (Lespedeza  striata). 
Tepary  bean  (Phaseolus  acutifolius  var. 

latifolius). 
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Tepehnaje  {Leucaena  pulverulenta) . 
Tephrosia 

brownhair   {Tephrosia  spicata). 

purple  {Teplirosia  purpurea). 

red   (Teplirosia  tenella). 

Virginia  (Tephrosia  virginiana), 
Tesota  {Olneya  tesota). 
Texas 

bean  (Phaseolus  acutif alius). 

coursetia  (Coursetia  axillaris). 

ebony  (PitlieceUohiinn  flexicaule) . 

mimosa   (Acacia  greggii). 

ratany  (Krameria  secundiflora). 

rhyuchosia    (Rhynchosia   texana). 

screwbean  (Prosopis  cinerascens) . 
Thermopsis,      mountain      (Thermopsis 

montana). 
Thicket  bean  (Phaseolus  polystachyus) . 
Thickleaf  deevretch(  Lot  us  crassifolius) . 
Thickspike    lupine    (Lupinus    den&iflo- 

rus ) . 
Thorn 

camel   (Alhagi  camelorum). 

Jerusalem  (Parldnsonia  aculeata). 

Kangaroo  {Acacia  armata). 
Thornber  lysi]oma(Z/i/s(7o;j)«  thoniheri) . 
Tick  trefoil  (Destnodiuni  spp.). 
Tickclover 

barestem  (Desmodium  ii  udiflorum ) . 

bracted    (Desmodium    hracteosum). 

diamond  leaf  (Desmodium  rhomhifo- 
lium). 

Dillen  (Desmodium  dillenii). 

hoary  {Desmodium  canescens). 

littleleaf  {Desmodium  ciliare). 

Maryland      {Desmodium      marilandi- 
cum). 

panicled  (Desmodium  paniculatum) . 

roundleaf      (Desmodium     rotundifo- 
liiim). 

sessile  (Desmodium  sessilifolium). 

showy  {Desmodium  acuminatum). 

slimleaf  (Desmodium  tenuifolium). 

smooth   {Desmodium   laevigatum). 

Telvetleaf  (Desmodium  riridiflorum) . 

purple  (Desmodium  tortuosum). 
Tifton  bur-clover    (Medicago   rigidula). 
Timbe   (Acacia  angustissima). 
Tine  vetch  (Vicla  hirsuta). 
Tomcat  clover  (Trifolium  tridentatum). 
Toor  (Cajanus  indicus). 
Tornillo  (Prosopis  pudescens). 
Trailing 

lesi)edeza  (Lespedeza  procumhens). 

ratany  (Krameria  secundiflora). 

rhynchosia  (Rhijnchosia  tomentosa). 

wild  bean  (Strophostijles  helvola). 
Tree 

clover   ( Trifolium  ciliolatu m ) . 

colutea  (Colutea  arhorescens). 

lupine   {Lupinus  arhoreus). 

salt-   (Halimodendron  halodendron) . 
Trefoil 

birdsfoot  (Lotus  cornicuJatus. 
Lotus  uliginosus) . 


Trefoil — Continued. 

purple  tick   (Desmodium  tortuosum). 

tick  (Desmodium) . 

yellow  {Medicago  lupulina). 
Tubercle  medic  (Medicago  tul)erculata). 
Tubercleclover  (Medicago  tuherculata). 
Tufted  vetch  (Vicia  cracca). 
Turnip,  prairie  (Psoralea  esculenta). 
Twin    pencilflower     {Stylosanthes    li- 

flora). 
Una    de   gate    (claw   of   cat)     (Acacia 

greggii). 
Urd  bean  (Phaseolus  niungo). 
Varicolor  lupine    (Lupinus  variicolor). 
Veiny  peavine    (Lathy rus  venosus). 
Velvetbeau,    Florida     {Mucuna    deerin- 

giana). 
Velvetleaf  tickclover  (Desmodium  viridi- 

floruni), 
Velvetpod  mimosa  (Mimosa  dysocarpa). 
Vetch 

American  (Vicia  americana). 

Augusta  (Vicia  cvngustifolia) . 

bird  {Vicia  cracca). 

bitter  (Vicia  ervilea). 

black  bitter  (Vicia  ervilea). 

California  (Vicia  exigua). 

Carolina   (Vicia  caroliniana) . 

common  (Vicia  sat iva). 

cow  (Vicia  cracca). 

crow   (Vicia  cracca). 

crown  (Coronilla  varia). 

Dakota  (Lotus  americanus). 

English   (Vicia  sativa). 

hairy  (Vicia  villosa). 

Hungarian  (Vicia  pannonica). 

kidney  {Anthyllis  vulneraria). 

Leavenworth  {Vicia  leavemcorthii). 

monantha  {Vicia  monantha) . 

Narbonne   (Vicia  narhonensis). 

narrowleaf  (Vicia  angustifoUa). 

northern  sweet  (Hedysarum  horeale). 

one-flowered  (Vicia  monantha) . 

point   ( Oxytrop is) . 

purple    (Vicia  atropurpiirea). 

Ruby-    (Astragalus  ruhyi). 

Russian    (Vicia  villosa). 

sand  (Vicia  villosa). 

slim  (Vicia  exigua). 

smooth  (Vicia  sativa). 

sweet  (Hedysarum). 

tare  (Vicia  hirsuta). 

tine  (Vicia  hirsuta). 

tufted  (Vicia  cracca). 

villose  (Vicia  villosa). 

winter  (Vicia  villosa). 

woollypod  (Vicia  dasycarpa). 
Villose  vetch  (Vicia  villosa). 
Violet  lespedeza  (Lespedeza  violacea). 
Virgilia   (Cladrastis  lutea). 
Virginia   tephrosia    (Tephrosia   virgini- 
ana). 
Volunteer  bean  (Strophostylcs  helvola). 
Vulcan  lupine  (Lupinus  volcanicus). 
Wand  lespedeza  (Lespedeza  frutescens). 
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Waterlociist   {Gleditsia  aquatica). 
Wattle 

black  {Acacia  decurrens  vars.). 

green  (Acacia  decurrens). 

Sydney  golden  (Acacia  JongifoJia) . 
Weavers-broom  (Spartiuni  junceum). 
Wedge  peavine  (Lathi/nis  sativus). 
Wedge-pea  (Latliyrus  sativus). 
Western  redbnd  {Cercis  Occident  alls). 
Wetland  deervetcli    (Lotus  uliginosus). 
Wliin  (Ulex  europaeus). 
White 

clover  (Tri folium  repens). 

Dutch  clover   (Tri folium  repens). 

melilot  (Melilotus  alba). 

prairieclover     (Petalostemum    candi- 
dum). 

sweetclover  (Melilotus  alba). 
White-tip   clover    (Trifolium   resupina- 

tum). 
Wild 

alfalfa  (Lotus  scoparius). 

bean  (Apios  americana. 
Strophostyles) . 

indigo,  yellow  (Baptisia  tinctoria). 

peanut  (Amphicarpa  bracteata.) 

senna  (Cassia  marilandica) . 

sweetpea  (Tephrosia  virginiana). 

tamarind  (Lysiloma  bahamensis) . 

white  clover   (Trifolium  repens). 

winter  pea   (Latliyrus  hirsutus). 
Willard  acacia  (Acacia  loillardiana) . 


Willow,  stinking  (Amorplia  calif ornica) . 

Windsorbean  (Vicia  faba). 

Winged    crotalaria     (Crotalaria    sagit- 

talis). 
Winter 

pea,   Austrian    (Pisum   sativum   var. 
arvense). 

vetch  (Vicia  villosa). 
Wire  lotus   (Lotus  nuttalUanus) . 
Wislizenus  cassia  (Cassia  wislizenii). 
Wisteria 

American   (^Yisteria  frutescens). 

Japanese  (Wisteria  floribunda) . 

Kentucky  ( Wisteria  macrostachya ) . 
Woadwaxen   (Genista  tinctoria). 
Woollypod  vetch  (Vicia  dasycarpa). 
Woundwort   (Antliyllis  vulneraria). 
Wright 

deervetch   (Lotus  tvrightii). 

milkpea  (Galactia  wriglitii). 

p  a  r  t  r  i  d  g  e  -  p  e  a       (Cli amaecrista 
mrightii). 
Yellow 

neptuna  (Neptunia  lutea). 

paloverde  (Cercidium  microphyllum). 

sweetclover  (Melilotus  officinalis). 

trefoil  (Medicago  lupulina). 

wild-indigo  (Baptisia  tinctoria). 
Yellowwood  (Cladrastis  lutea). 
Yerba  bonita  (Calliandra  eriophylla). 
Zigzag  clover  (Trifolium  medium). 
Zornia,  bracted  (Zornia  bracteata). 


o 


